

















FReailway 





Mechanic 


al 








Vol. 101 


December, 1927 


No. 12 





Recent years in railroad activities, as well as in the in- 
dustrial field, have been characterized by a rapidly grow- 
ing recognition of the importance 


The of the human factor as compared 
human to that of material resources and 
factor facilities. Many practical railroad 


men have been inclined to smile at 
the mere mention of the use of mental and psychological 
tests as applied either to the selection of new employees 
or in studying the problem of improving the standards 
of the present organization. One of the most important 
contributions which have been made to the consideration 
of the question of determining the fitness of employees 
in the mechanical department, was a report presented at 
the recent meeting of the International Railway Fore- 
men’s Association, which is reproduced alsewhere in this 
issue. It is important to recognize in studying this re- 
port, that it applies not alone to the shop crafts appren- 
tices, but to every employee in the mechanical depart- 
ment, whether he works in the shop or the office, or re- 
gardless of whether he is just starting in, is an old em- 
ployee, or has already been promoted to a supervisory 
or official position. The International Railway General 
Foremen’s Association is to be congratulated upon hav- 
ing had presented such an able and comprehensive report 
on so vital and far-reaching a problem. 





During a recent trip through a railroad general repair 
shop, one of the points of interest visited was the wood 
mill. Every possible square foot of 
the 125-ft. by 325-ft. floor area was 
covered with wood working machin- 
ery being pushed to turn out fin- 
ished lumber for use over the entire 
system, and yet the shop had great difficulty in meeting 
the production demands. Many of the machines were 
old, and obsolete when compared with modern wood 
mill equipment. It was the opinion of the foreman in 
charge that the production demands of the system could 
readily be met with less men at reduced cost if the obso- 
lete machines were replaced with modern machinery. 
The use of steel in bridge, car and building construction 
has greatly increased during the past 25 years, and this 
has affected the relative proportion of steel and wood 
used in repairs by the railroads. This has, no doubt, 
detracted from the interest with which the operation of 
the wood mill is regarded; it is considered as a facility 
of constantly decreasing importance. Irrespective of the 
relative importance of wood and steel, however, the ac- 
tual amount of lumber to be dressed and shaped has in 
many cases not decreased and, in some cases, it has 
actually increased till the neglected mill facilities are 
overloaded and have to resort to many uneconomical ex- 
pedients to keep up with the demand. One eastern rail- 
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road, for example, uses approximately 100,000,000 board 
feet of lumber annually for bridge timbers, car material, 
etc., exclusive of ties. Do not quantities such as these 
suggest that to neglect the needs of the wood mill for 
efficient machinery is likely to prove an expensive over- 
sight ? 


The following editorial is quoted in full from the June, 
1914, issue of the Railway Age Gazette, Mechanical 
. Edition, now the Railway Mechami- 
Maintenance cal Engineer : “A master car builder, 
of who has given much time and ob- 
draft gear servation to the study of the draft 
gear problem, in commenting on our 
competition which closed on May 15, suggested that far 
too little attention is given to the proper upkeep and 
maintenance of that part of the equipment. One of the 
most important functions of the draft gear is to protect 
the car from damage in transmitting and absorbing the 
pulling and buffing stresses. It is therefore of prime 
importance that it be kept in good condition and that 
such repairs or replacements as are necessary from time 
to time be made promptly. The draft gear, unlike most 
of the other important parts of the equipment, is located 
where it is difficult to inspect it, and especially to observe 
its action under working conditions. Because it is out 
of sight, little thought is given to it unless its condition 
becames so bad that serious damage is done to other 
parts of the car. Then it is immediately condemned be- 
cause of its failure, although such failure might easily 
have been prevented if the gear had been inspected 
more regularly and more carefully, and a few slight ad- 
justments had been made to compensate for the wear 
and deterioration. 

“When wheels are applied to a freight car, it is with 
the expectation that they will have to be renewed in a 
period of five years or less. Different parts of the air 
brake are periodically inspected, and cleaned and re- 
paired at a heavy expense. And yet in spite of the se- 
vere demands made upon it, the draft gear is expected to 
do duty indefinitely without wear or breakage, and if 
it fails it is severely condemned. The master car builder, 
referred to above, after making a careful check, has 
come to the conclusion that the draft gear should be 
overhauled after it has been in service about five years. 
If done at this time the conditions are such that the ex- 
pense will be less than if a longer period is allowed to 
intervene and greater insurance will be afforded the car 
and its lading. If thoroughly overhauled and readjusted 
it is expected that the gear will continue in service for 
another four or five years without any very great amount 
of attention.” 

Have the 13 years which have intervened since this edi- 
torial was written produced a draft gear which will not 











wear out? Need we expect the next 13 years to pro- 
duce one? Might we not as well face the facts now and 
prepare to prolong the life of cars and reduce the destruc- 
tion of lading by spending a reasonable amount in sys- 
tematic draft gear maintenance to give the draft gear a 
chance to perform its function of protection consistently 
and continuously ? 


During the past year, a questionnaire consisting of twen- 
ty-nine questions bearing on the hot box problem was 
; submitted to a number of south- 
What is westerii railroads. One of the ques- 
a tions requested the basis on which 
hot box? miles per hot box failure was cal- 
culated. Some roads in compiling 
their records of car-miles per hot box, used as a basis 
only those cars that were set out on the line, others 
counted all of the cars that caused a delay, while still 
others counted all journal bearings that required atten- 
tion from the train crews, regardless of whether or not 
there was a delay incidental to this work. This wide 
divergence in the definition of what constitutes a hot 
box makes it most difficult to formulate a true basis of 
comparison of the results that the different railroads 
are obtaining in combating this problem. Furthermore 
hot box data compiled under such different conceptions 
as to what constitutes a hot box, do not always repre- 
sent the ‘true facts, but do in many cases, reflect to 
the disadvantage of some roads that are really making 
a creditable showing. It would be to the mutual ad- 
vantage of the railroads to adopt a standard definition 
as to what constitutes a hot box and also a basis on which 
car-miles per hot box should be figured. The compila- 
tion of this data could be further simplified and made 
more uniform by adopting a standard report form on 
which to report all hot box failures. By doing this the 
railroads would be in a position to compile uniform state- 
ments showing car-miles per hot box for the system, 
for the division or district and for the individual car. 
By adopting such standards, the railroads would in time 
be able to set up accurate records in terms that would 
be clearly defined and generally understood. Without 
such records, supervisory officers are unable to examine 
past performances intelligently and to use them as a 
guide for present and future practices. 





Not everyone realizes the debt the railroads and the 
country at large owe to manufacturers of equipment 
specialties and appliances, who in 

How much do many instances, after bearing all the 
economy expensé of engineering development 


appliances save? Work and establishing the merit of . 


their devices by extensive service 
tests, sell these devices to the railroads in spite of seem- 
ing indifference and, in some cases, actual opposition. 
An interesting comment on this situation was made at 
the last convention of the International Railway Fuel 
Association by N. D. Ballantine, formerly assistant to 
the president of the Seaboard Air Line. He said: 

“T take off my hat to the manufacturers and supply 
men who, through their pioneering and persistence and 
patience, are virtually forcing the railroads into greater 
economies. With the rapid strides made during the 
past few years in fuel saving devices, it is fair to assume 
that all new locomotives and a goodly portion of those 
owned in 1920 which are still being used, have been 
equipped with one or more of such devices. A conserv- 
ative estimate of the possible savings of fuel through 
several of the more prominent devices, such as the super- 
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heater, thermic syphon, booster, feedwater heater, brick 
arches and back pressure gages, aggregate 50 per cent 
to 75 per cent.” Mr. Ballantine said that some method 
of equating the economies obtainable from various fuel 
saving devices is absolutely essential in order that the 
maximum amount of obsolete equipment may be retired 
and a direct return shown upon investments in modern 
fuel saving devices. 

In line with the thought expressed, one thing needed 
above almost everything else in modern railroading is 
an accurate knowledge of operating effects and a fixed 
determination, in comparing operating performance 
data, not to overlook any of the seemingly unrelated fac- 
tors which may have an important bearing on the final 
result. For example, the quality of fuel must be given 
due attention in checking fuel consumption figures on a 
thousand gross ton-mile basis since the burning of an 
appreciably higher grade of fuel during one period under 
consideration may indicate an improvement in locomo- 
tive conditions and operations entirely unwarranted by 
the facts. 





The Fifth annual Younger Railroad Men’s Conference, 
recently held at Jacksonville, Fla., under the general 
supervision of the Transportation 
Problems of Department of the Y. M. C. A., 
the is of particular interest to the me- 
younger men chanical department and its officers. 
While the 292 young men who at- 
tended this meeting were selected from all departments 
of the railroads and came from all over the country, a 
very large percentage were from the mechanical depart- 
ment, many of them being shop crafts apprentices. The 
young men spent three days in discussing some of the 
more important problems confronting them, but special 
attention was given to helping them to gain a correct 
impression of the importance of the railroads in our 
economic structure and the great variety of opportunities 
which are open to young men who select the transporta- 
tion field for their life work. 

A large number of railroad officers gave generously 
of their time to discuss vocational problems with the 
young men in small groups and individually. It was 
clearly evident that most of these young men are anxious 
to find their proper place in the railroad organization and 
are willing to work and study hard to prepare them- 
selves. They were greatly helped by coming in contact 
with railroad officers, and undoubtedly the officers who 
participated in the vocational counseling will be inspired 
to take a greater interest in all of the young men work- 
ing under them. 

The full value of an international conference of this 
sort—young men from Canada and Mexico were also 
represented—will not be achieved unless those who at- 
tend the conference carry its spirit back to the offices or 
shops in which they are working. The number of young 
men who can be accommodated at a conference of this 
sort represents only an insignificant proportion of all of 
the younger men engaged in railroad work. It is feas- 
ible, however, through the formation of American Rail- 
way Employed Boys’ Clubs and similar organizations, 
to reach most of the young men who are ambitious to 
improve themselves and make the most of their lives. 

It is significant that there were several observers at 
the Jacksonville conference who were studying it with 
a view to recommending system or regional conferences 
of a similar nature. The Chesapeake & Ohio has held 
several younger railroad men’s conferences and un- 
doubtedly the railroads on the Pacific coast will continue 
regularly to follow up their first conference last year. 
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The indications are that the number of regional and 
system conferences which will be held during the coming 
twelve months will be greatly increased. It is to be 
hoped that mechanical department officers generally will 
recognize the value of such conferences and assist not 
only in the programs, wherever they are called upon so 
to do, but in the follow-up work on their own roads and 
in their own localities. 


Asking questions, it is agreed, is one of the best ways 
to obtain information, not only by the man who does 
the asking, but also by the man who 


Do you has to dig up the answer. It is a 
know the good thing for all of us to have to 
answer? admit once in a while that we don’t 


know. 
rhere are quite a number of questions in connection 

with the development of steam locomotives to which 
many mechanical department officers should know the 
answers. Ask yourself this question, “What do you 
know about the modern steam locomotive?” and then 
try to answer it by considering the answers to the ques- 
tions in the following list: 

What is the status of the compound locomotive today in view 
of rising steam pressures and fuel costs? 

What is the maximum boiler pressure that can be economic- 
ally used in simple locomotive cylinder ? 

What is the maximum axle load permissible on the usual open- 
hearth steel rails which will not inflict injury to the metal? — 

Should combustion chambers be used in locomotive boilers 
when they can be avoided? 

What do you consider to be a satisfactory locomotive boiler? 

What trouble has so far been experienced with high boiler 
pressures on locomotives? _ 

What advantages are claimed for poppet valves when used 
with locomotive cylinders? ; : 

How can you justify four-wheel engine and trailer trucks 
when used on the same locomotive having three driving axles? 

Why are not test results indicative of locomotive fuel rates 
over long periods? 


Some of these questions are answered in an article 
published elsewhere in this issue, or have been answered 
in articles that have appeared in previous issues of the 
Railway Mechanical Engineer. See if you can find the 
answers and whether or not you agree. Regardless of 
whether you do or do not, write and tell us your opin- 
ion. Our columns are open for just such discussions. 


In his address at the 1927 annual meeting of the Ameri- 
can Society for Testing Materials, the president of the 
society, J. H. Gibboney, chemist of 
the Norfolk & Western, made the 
following statement: ‘The impor- 
tance of the study of materials 
under conditions of use has long 
been recognized as one of the strongest means of as- 
surance in determining the suitability of a material for 
a given service. This method of testing has been a safe- 
guard of the greatest importance. It has been our ob- 
servation, however, that both the producer and the users 
of materials have in many instances failed to profit by 
this source of information for lack of proper contacts 
that would develop increasing interest and confidence 
between the engineers of the two parties concerned.” 

To illustrate the kind of results that can be accom- 
plished by this sort of research, Mr. Gibboney told of 
what had been done by his road in a study of locomotive 
side rod consumption. It was found during 1925 that 
the consumption of rod forgings was running very high. 
Among other things which were done as the result of an 
analysis of the situation, the design was strengthened. 


Improving the 
service of 
materials 
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Research suggested the use of a simple alloy steel as a 
more satisfactory material for the stress conditions, and 
technically trained apprentices were placed in the shops 
with the duty of seeing that strictly approved methods 
were adhered to both in the forging, heat treating and 
machining. The results of bad practices, such as the 
rupture of surface metal by heavy sledging which starts 
progressive fractures, and finishing with sharp shoul- 
ders and improper fits, were brought forcefully to the 
attention of the shop and enginehouse forces. No identi- 
fication marks were permitted to be cut into the material, 
except on grease cup projections. This program started 
in the middle of 1925 and resulted in a reduction from 
an average of 14.8 Ib. of side rod forgings consumed 
per 1,000 locomotive-miles in 1925, to 7.4 Ib. per 1,000 
locomotive miles in 1926, and a still further decrease 
during the first third of the present year to 4.5 lb. per 
1,000 locomotive-miles. 

Here is a splendid illustration of the value of scientific 
thoroughness in undertaking the improvement of an un- 
satisfactory condition of equipment operation and main- 
tenance. Not one, but every phase of the problem was 
investigated, including design, the suitability of material 
and the correct handling of the material. 


In undertaking the use of improved materials, particu- 
larly steels which depend upon some form of accurately 
conducted heat treating process for the full development 
of their improved physical properties, unsatisfactory re- 
sults have often followed the failure to consider the 
bearing which correct detail design and proper handling 
in the shop and on the road has on the ultimate perform- 
ance of the material. The advantages which such ma- 
terials offer in weight and strength have long been rec- 
ognized, but too little attention has been given to de- 
terming the real causes of failures and the materials in 
some cases have unjustly borne the entire blame for 
whatever disappointment has followed their use. Scien- 
tific thoroughness in investigating and analyzing such 
situations is very much needed. 


Mr. Gibboney’s statement, however, implies that there 
is a dual obligation in this matter, the discharge of which 
depends upon closer contact between the engineers of 
the two parties concerned. The railroads can do much 
in modifying their own practices to suit the require- 
ments of special materials with desirable physical prop- 
erties. Is it too much to suggest that the producers of 
special steels may also do much to improve their service 
to the railroads, and to improve their own market, if in 
their own research work they will give equally close 
attention to the peculiar conditions under which their 
materials must operate and be maintained in railway 
service ? 


New Books 


FIVE THOUSAND SHEET STEEL PRODUCTS. 
Steel Trade Extension Committee. 445 pages, illustrated. 
8 in. by 11 in. Bound in boards. Price $3.00. Published by 
the Committee, Oliver Building, Pittsburgh, Pa. 


This book is primarily a directory of the manufacturers 
of sheet steel products and marks the beginning of a new 
service on the part of the Sheet Steel Trade Extension 
Committee to buyers, sellers and fabricators of sheet 
steel products. It contains data on the United States 
weights and gages for iron and steel sheets, and a list 
of simplified types, gages and sizes of sheets. The larger 
portion. of the book is taken up by-a list of over 5,000 
sheet steel products and the names of the manufacturers 
who make them. 


Compiled by the Sheet 




























Rail car equipped with International Harvester high pressure steam power plant 


Rail car driven by steam 


International Harvester high pressure power plant also 


adaptable to switch engine drive 


HIGH pressure steam power plant for transpor- 
A tation purposes, including rail car and switch 

engine drive, has been in the process of develop- 
ment in the laboratories of the International Harvester 
Company, Chicago, for several years. The first applica- 
tion of this power plant has been in the 73-ft. passenger- 
baggage car illustrated. The power plant is a distillate 
burning, direct mechanical drive unit designed to be 
noiseless, smokeless and easy riding, with ample power 
for hauling additional trailer tonnage. This unit, which 
is known as the “Locomotor,” has been thoroughly 
tested in recent months and plans are under way to place 
it in regular service in the Chicago territory in the near 
future. 


The car has a 17-ft. baggage compartment in one 
end which also contains the steam generator and auxil- 
iary power equipment. ‘The present seating arrange- 
ment provides for 63 passengers. But one operator is 
required as far as running the car and the power plant 
is concerned; duplicate controls, provided on the plat- 
forms for operation in either direction, consist merely 
of the familiar throttle, reverse lever and air brake valve 
handle. 


The self-regulating power plant is designed to de- 
velop 300 hp. at the wheels and requires no attention 
after the working steam pressure is once attained, which 
takes 15 to 18 minutes from a cold system, or three 
minutes after the main burner has been lighted. Steam 
is developed at 600 Ib. pressure and 200 deg. of super- 
heat in a steam generator 4 ft. in diameter, located in 
one corner of the baggage compartment. This steam 
is used to operate one auxiliary engine generator set in- 
side the car and two eight-cylinder uniflow engines, sup- 
ported under the body of the car and arranged to drive 
through suitable propeller shafts and gears to the inside 
axle of each truck. 
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The steam exhausts into condensers 


The exhaust steam from these engines is conveyed to 
condensers on the roof at each end of the car where 
the steam is condensed, the condensate then. being passed 
through an oil separator and returned to what is known 
as the hot well. A feed-water pump takes water from 
the hot well at a temperature of about 130 deg. F. and 
injects it into the steam generator from which it again 
passes out as superheated steam to the engine. The 
system is thus closed, the only water required being 
about 4 gal. of make-up water a day. This re-use of 
the condensate, together with extremely rapid forced 
circulation, it is stated, prevents the deposit of scale 
in any part of the circulating system. Condensation of 
the exhaust steam eliminates this common source of 
noise and the provision of preheated air and a carefully 
regulated blower assure practically complete combustion 
and the absence of smoke. Adequate provision for 
heating, when necessary, is made by diverting part of 
the exhaust from the auxiliary engine through suitable 
heater pipes. . 

The fuel used may be any ordinary grade of dis- 
tillate readily prceurable in the open market. Tests of 
the car illustrated are said to show a fuel consumption 
of one gallon of distillate, at a cost of about 5% cents, 
for 1%4 miles, or over 100 ton-miles of operation. The 
completeness of the combustion secured is indicated by 
the absence of accumulated carbon deposit in the gen- 
erator after two years’ service. Analysis of the flue 
gases is said to show carbon dioxide with a slight ex- 
cess of oxygen and complete absence of carbon monoxide. 

The flame of the burner is controlled by the steam 
pressure in the generator within narrow limits. When 


the pressure reaches 600 Ib. the flame is extinguished, 
being re-ignited when the pressure reduces to 550 Ib. 
Steam pressure gages are located in the baggage room 
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and on each platform. The water level is shown by a 
special indicator in the baggage room and two lights 
on each platform. The system is designed to operate 
between ordinary terminals without requiring additional 
water, but should water depletion be indicated by the 
lights, the operator may turn a small water control valve 
a sufficient water to the system to restore the 
evel. 

The automatic pressure regulation, and a balanced 
steam storage provided in the system, are designed to 
assure a constant supply of steam at operating pressure. 
The water carried in the power plant for steam generat- 
ing purposes is only the approximate quantity which 
would be required for cooling an internal combustion 
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from distillate in the tank to spent gases at the stack, 
and the course of the power medium from water to 
steam and back to water again, may be followed by 
reference to the designating figures and letters. 

At the base of the gasifier and burner is a bowl-shaped 
casting about two feet in diameter with a large venturi 
entering it at the right side. This is the vaporizing 
chamber. It is kept hot at all times, when the locomo- 
tive is operating, by means of a small service light L 
located directly beneath it. This service light is started 
initially by an electric coil which heats it, and a spark 
plug which ignites it. The service light and the vapor- 
izing -casting constitute the vaporizer. All fuel enters 
the vaporizer in atomized form, and is thoroughly va- 














Partial cross section of the eight-cylinder, single-acting, uniflow steam engine 


engine of equivalent power. As only three of four gal- 
lons of new water are used per day in ordinary opera- 
tion, the auxiliary supply may be fixed to suit any 
condition. The small water consumption and the distill- 
ing action of the generator are said to render unneces- 
sary the provision of distilled, treated or carefully se- 
lected water. 

The fuel tanks carry sufficient distillate for 350 to 
400 miles of operation and this capacity may be in- 
creased, as there is no explosion risk involved in carry- 
ing quantities of this kind of fuel. 


Steam generator 


The steam generator and burner are shown in one of 
The course of the combustion element 


the illustrations. 





porized by the heat of the casting before entering the 
main burner. 

The service light will heat the vaporizing chamber to 
proper temperature in from 9 to 12 min., depending 
upon the outside temperature. Thereafter, the service 
light is kept burning; its function being not only to 
maintain proper temperature in the vaporizing chamber, 
but also to ignite the main burner as the latter is auto- 
matically turned on during operation. For this pilot 
light duty, its flame is directed upward through a slot 
formed by the outside wall of the vaporizing casting. 

A motor-driven blower draws hot air from the sur- 
rounding space in the closet where the generator is lo- 
cated, and forces it through the venturi into the vapor- 
izing chamber. The pipe from the blower is equipped 
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with a butterfly damper, actuated by a solenoid R which 
in turn is controlled by the steam pressure in the gen- 
erator. When the steam pressure is down to 550 Ib. per 
sq. in., the damper opens and allows forced hot draft to 
pass through the venturi, carrying distillate from the two 
fuel nozzles with it, and thoroughly atomizing it. This 
mixture of hot air and distillate entering the vaporizing 
chamber is prevented from going directly to the burner 
by a baffle plate T, thus keeping it in the chamber suffi- 
ciently long for vaporization, after which it passes 
around the baffle plate to the opening of the burner. All 
fuel is both atomized and vaporized thoroughly. 


The main burner consists of a stack of metal rings, 
each ring separated from the one immediately above it 
and below it by washers. The gas generated by the 
atomizing and vaporizing process is forced out through 
these narrow openings where it is ignited by the service 
light and burns continuously until the automatic damper 
cuts off the blast and the fuel supply. The use of this 
gas and burner results in a transparent blue flame ex- 
tending outward radially from the burner for about 
three inches. In appearance and other characteristics it 
is almost exactly like the flame from a Bunsen burner 
multiplied many thousands of times. The gas contains 
no globules of unvaporized fuel, and the burner opera- 
tion leaves no unconsumed carbon. 


~The hot gases from the centrally located burner are 
forced. outward and, seeking an outlet, pass between the 
closely arranged systems of spiral tubes illustrated, 
. transmitting their heat to these tubes as they pass. 
Eventually they find their outlet through the gas uptake 
B which surrounds the generator and leads these gases 
past the upper drum chamber and to the stack. Hot 
gases crowding to the top of the coil chamber are 
slightly deflected downward by a baffle O to direct them 
into contact with the tubes before permitting them to go 
to the stack. 


Analysis of these stack gases shows carbon-dioxide 
with a very slight excess of free oxygen and a tempera- 
ture of 400 deg. F. In other words, the burner accom- 
plishes practically complete combustion, and the heat 
left in the gases when they pass around the drum cham- 
ber is just sufficient to insulate properly the storage and 
separator drum A later described. 


Hot water from a condensate well is delivered through 
pipe / to the circulating system by the feed-water pump. 
While the water is still at a comparatively low tempera- 
ture, it is led through the water level indicator D. 

Steam and water from the evaporator coils are carried 
up through a pipe to the storage and separating drum A 
where they enter tangentially near the top of the drum, 
and whirl around against the cylindrical sides. The 
upper half of the drum provides a steam storage which 
is out of the fire zone, and co-operates with the auxiliary 
moisture circulation in maintaining a constant supply of 
steam at all times, a characteristic not to be found in a 
so-called flash boiler. 

From the upper center of the drum a pipe 12 leads 
the steam to the superheater coils J through which it 
spirals downward. The placing of the evaporator coils 
between the burner and the superheater tubes, provides 
just the proper interference to preserve the latter and still 
— raising the temperature of the steam to 690 

eg. F. 

From the superheater coils the steam is delivered 

through a pipe 13 to the two uniflow engines. These 


engines exhaust into self-draining condensers and the 
condensate runs back, through an oil separator, to a 
hot well inside the car, whence it is promptly pumped 
into the generating system again. 
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Water level indicator 


In addition to the functions enumerated, the storage 
and separating drum performs one of its most important 
services in registering depletions of water from the 
system. 

Attached to the drum is a jacket D which contains the 
mercury terminal of a distance thermometer, and has an 
upper and lower fluid connection to the drum. The 
jacket is so positioned that, so long as a relatively full 
supply of water is maintained, the mercury terminal will 
be in contact with water from the drum. In the drum 
the water is of approximately the same temperature as 
the steam, but the water in the jacket is cooler, ahd is 
kept markedly cooler than the steam by directing the 
feed-water through a separate channel in the casing of 
the jacket before putting it into the preheater tubes. 














View showing front end details including condenser fans 


As the water in the system becomes depleted, the 
lowering of the drum water level increasingly exposes the 
mercury terminal to steam which can be condensed but 
not cooled by the feed-water circulation. The increasing 
temperature from this steam is registered on the ther- 
mometer dial outside of the generator compartment. 
This dial controls an upper and a lower light in easy view 
of the driver. Both of these lights are burning dimly 
during operation with full water content. When water 
depletion has exposed the mercury terminal to steam, 
the upper light goes out and the lower one brightens. 

When the light indication shows water depletion, the 
driver, by turning a small raw water control, can add 
sufficient water to the system to restore the level in the 
drum to its original altitude. When this has been done, 
— will again register normal by burning both 
ights. 

The entire design has been worked out to bring the 
cooler gases in contact with the tubes containing the 
cooler water, and the hottest flame and gases in contact 
with the tubes containing the hottest water and steam. 
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The progress of gas temperature from high to low, as 
the outside of the cylindrical steam generator is ap- 
proached, together with the use of the surrounding 
heated air to supply the blower, makes for an efficient 
unit and avoids the necessity of providing an insulated 
jacket enclosing the generator. 

The condensers, located on the roof at each end of 
the car, are composed of several cores connected in 
series of pairs, all cores being positioned so as to be 
self-draining with no valves or cut-out cocks. At the 
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Cross section of the steam generator 


head end, the air enters horizontally through the tunnel 
beneath the condensers and passes upward through the 
cores. At the rear end, it is sucked downward through 
the cores and leaves through a similar tunnel. In cold 
weather, the air pressure from the movement of the unit 
accomplishes condensation. for warmer atmospheric 
temperatures, three specially designed reversible fans 
are provided at each end to increase the air circulation 
as required. 


Compact engine design 


The high steam pressure used in this car makes pos- 
sible a powerful but compact engine design. The two 
eight cylinder uniflow single-acting engines are of the 
single-acting poppet valve type, located underneath the 
car where they are easy of access. 

Typical sections of the cylinders and crank case are 
illustrated. The steam from the admission manifold is 
conducted to the cylinders through poppet valves. The 
wheeled stems of these valves are positioned on the cam 
shaft. The cam shaft is shifted longitudinally by the 
movements of a notched shaft, which is controlled by the 
reverse lever. There are seven notches in the shaft into 
which a spring pawl fits and holds the cam shaft securely 
in position except when forced on to another notch by 
the operation of the reverse lever. 

When the pawl is positioned in the central notch, 
the wheeled stems of the valves are resting on the round 
sections of the cam shaft and the admission valves are 


firmly seated, admitting no steam to the cylinders. This 
is the position used when the unit is drifting. 

When the notched shaft is shifted one notch ahead 
it places beneath each valve stem a cam which will open 
the admission valve for 15 per cent of the piston stroke. 
Shifting one notch backward provides a similar 15 per 
cent cut-off in reverse. Shifting two notches either way 
from the center provides a 25 per cent cut-off forward 
and reverse. Three notches provides a 75 per cent cut- 
off in either direction. . 

The camshaft is geared to the crank shaft with one 
idling gear intervening. The idler gear is of unusual 
width to permit shifting the entire cam shaft and its 
attached gear without unmeshing the two gears. 

It will be noted that only a plain flange guide is pro- 
vided for the piston rod, the single-acting type making 
it unnecessary to provide piston rod packing or contend 
with piston rod packing troubles. 

An oil pump, located inside the crank case, forces oil 
to the crossheads and the main and connecting rod bear- 
ings of the crankshaft, all parts, including the cylinders, 
being lubricated by force feed. The recovery of prac- 
tically all the oil carried away as vapor in the exhaust 
confines oil consumption to the small quantity used di- 
rectly for lubrication of moving parts. The oil separa- 
tor, of the DeLaval centrifugal type, consumes about 
34 hp. at operating speed, and is estimated to reclaim 98 
per cent of the oil in the condensate. 

The driving shafts are especially designed of alloy 
steel, heat treated. To accommodate variations in truck 
positions, the shafts fit into splined sleeves and have a 
universal joint at each end. The connection between 
the drive shaft and axle is accomplished by means of 
bevel gears with constantly changing tooth contact, en- 
closed in a cast steel, oil tight gear case. 

The trucks are of the 4 wheel equalized type, with 
Commonwealth cast steel frames and swing bolsters, 
and 36-in. rolled steel wheels with Simplex clasp brakes. 
Plain journal bearings are provided on the car illustrated. 

Braking power is furnished by a General Electric elec- 
tric-driven air compressor and Westinghouse equipment, 
including a 16-in. brake cylinder and triple valve. 

It is claimed that, in addition to affording a clean, 
silent and reliable transportation power operating ef- 
ficiently with a low priced liquid fuel, the Locomotor 
power plant is of substantial design, conducive to long 
life and freedom from breakdown. Maintenance cost 
is expected to be kept at a minimum by the closed sys- 
tem of lubrication, the simplicity of construction and 
consequent low cost of repair parts. 

It is understood that this type of power plant is next 
to be introduced in a switching engine for service re- 
quiring up to 1,500 hp. in districts where it is desirable 
to eliminate noise and smoke and still avoid the installa- 
tion of expensive electric transmission lines. 

The manufacture and sale of the Locomotor will be 
handled by the Railway Locomotor Company, Chicago, 
a subsidiary of The Ryan Car Company. 














Cincinnati & Westwood locomotive built in 1876—Gage, 3 ft., 
cylinders 11 in. by 16 in., diameter of drivers, 36 in. 








Determining the Fitness 
of Employees’ 


Men should be selected, not alone for today’s job, but as 
potential material for supervisors and officers 


summed up in the words of a mid-western rail- 

way official who said, “We are endeavoring to 
make our road a difficult one to get work with, but an 
easy one to work with after getting on.” In other 
words, thorough and intelligent employment and placing 
procedure on that road is making a better, smoother and 
more efficient mechanical department. 

It might be well to first consider some of the things 
which bear relationship to the employment and main- 
tenance of a force of workmen. Among the myriad of 
things affected by the world war were railroad shops. 
Wages in other industries rose so sharply above those 
of the railroads, particularly in the large industrial cen- 
ters that it was a difficult problem to man the shop with 
numbers, much less efficient mechanics. Since the war, 
industries have further consolidated and gigantic com- 
bines have taken thousands of railroad trained mechan- 
ics. We are informed that such a condition prevails 
today in the large industrial districts. On the other 
hand, the midwestern and western roads have had a 
plentiful supply of all kinds of workers. 


Bennet speaking, the entire subject may be 


Permanency of employment 


The old time gypsy of the railroad game, the boomer 
mechanic, belongs to an almost extinct race. Railroad 
men in the country over are settling down to permanent 
employment. On a number of railroads in this country, 
there is no problem of employing mechanics. Awakened 
interest in apprentices and better training methods is the 
order of the day. The days of McAdoo are past and 
there is an ever increasing demand for fully trained 
mechanics such as up to date apprentice systems produce. 
Such railroads as the Santa Fe, M-K-T, K. C. S. and 
others are not employing mechanics from the outside 
except in very rare cases. Thus the problem of actually 
selecting mechanics starts with the employment of labor- 
ers, helpers and apprentices. 

L. W. Baldwin, president, Missouri Pacific, in address- 
ing the A. R. A. Convention on the subject of Training 
Shop Supervisors said in part: “It is an accepted fact 
that the problem begins with the selection of the ap- 
prentice. An apprentice should have at least a fair ele- 
mentary education and something of his habits, inclina- 
tions, personality, home life and surroundings should be 
known to the employing officer, as every care should be 
exercised in selecting apprentices.” 


Quality to be desired 


What Mr. Baldwin has said is also applicable to the 
hiring of laborers and helpers particularly in shops 
where laborers are promoted to helpers and quite often 
helpers to helper apprentices. 

The things we ordinarily desire in a man’s makeup 
such as character, honesty, ambition, etc., are the same 
for mechanics and apprentices. The difference is that 





*An abstract of the report of a committee, of which C. Y. Thomas, 
supervisor of apprentices, Kansas City Southern, was chairman, presented 
at the recent convention of the International Railway General Foremens 
Association held at Hotel Sherman, Chicago. 


we do not expect an applicant for apprenticeship to have 
the experience and trade knowledge of a journeyman 
mechanic. 

Let us examine for a moment the usual methods used 
in selecting apprentices. On those roads which have no 
regular system of apprentice training, personal friend- 
ship or “drag” is the determining factor as it is not 
necessary to pass any mental examination and quite fre- 
quently even physical examinations are omitted. Ap- 
prentice training courses definitely require a sound body 
and certain amount of schooling. Ordinarily the ap- 
plicant must be able to work certain arithmetic prob- 
lems and perhaps to write and spell correctly. 

Such examinations we have all taken in our school 
days. These examinations required correctness with lit- 
tle regard to the amount of time consumed in writing 
the examination. There was no premium on being able 
to do the assignment quickly. A slow methodical student 
would perhaps make as good a grade as the more alert 
student. 

In addition to good physique and character we look 
for a sound intelligence and mental alertness on the part 
of the applicant. A boy in the formative age who is 
possessed of an average amount of intelligence and who 
is alert mentally can be moulded into almost any posi- 
tion we desire. Then how are we to determine if a 
young man is a quick and accurate thinker? 


Mental tests are the most accurate guide 


About 300 years after that famous Greek philosopher, 
Aristotle, wrote a treatise on the theory that one’s na- 
ture is paralleled by physical characteristics, Julius 
Cesar, in analyzing the character of his friend Cassius, 
associated a lean and hungry look with a tendency to 
think too much. Up to the present day those who believe 
that character can be read by studying physical char- 
acteristics have followed the reasoning of Aristotle. 
Many conclusions have been drawn from studying an- 
imals. They assume that since a lion with coarse hair 
and blue eyes is courageous that human beings with the 
same characteristics are endowed with much courage. 
We hear of the thick lips of sensuality and the high brow 
of the scholar. All of these things brought down through 
history and used by nearly all writers in their delinea- 
tions of character have become so commonplace that 
most of us believe in this theory. 

The average individual more or less unconsciously be- 
lieves that he can size up a man quite accurately by his 
personal appearance and through a few minutes of con- 
versation. If this were true there would be no misfits in 
this world and each organization would be one of ma- 
chine-like perfection. Science and long investigation has 
shown us that there is little connection between mental 
and nervous make-up and physical characteristics. 

The study of psychology, a rather big word which de- 
scribes the science of the human mind and its powers, 
operations and functions, has convinced many inves- 
tigators that the only one way to test the functional pow- 
ers of the brain is by actual examination. Just as one’s 
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strength would be tested by determining how much 
Ww eight he could raise, so the brain is tested to determine 
how quickly and accurately one can think. 

There have been developed and are being developed 
all kinds of psychological tests which aim to determine 
many things such as general intelligence, mental alert- 
ness, will power, mechanical aptitude, etc. The use of 
these examinations in determining the characteristics of 
applicants for employment is spreading amazingly and 
extensive usage is being made by such companies as the 
General Electric Company, the Yellow Cab Company, 
many others and the U. S. Government. 


Mentally alert employees 


In the selection of mechanics, helpers, apprentices and 
laborers, every employing officer should make an at- 
tempt to get mentally alert employees. By using a stand- 
ard mental alertness test or general intelligence test, this 
characteristic of the applicant can be found. One of 
the standard mental alertness tests can be given in either 
20 minutes or 30 minutes and as it is practically self 
explanatory, the administration of such a test takes not 
more than two minutes of the employing officer’s time. 
A clerk can readily give the examination. 

On a certain eastern railroad, the general manager is 
giving this test to several classes of employees, par- 
ticularly brakemen, firemen, office employees and civil 
engineering department employees. A minimum grade 
has been set up for the various classes and an applicant 
must make a passing grade. 

One of the southwestern roads has been experiment- 
ing for two years with its apprentices in ten different 
trades. The first experiment was to have the various 
foremen rank the apprentices in the order of their in- 
telligence. This was followed by giving a standard in- 
telligence test to all of the apprentices. After grading 
the examinations, they were ranked in the order of high- 
est to the lowest grade. When the foreman’s estimate 
list was compared with the test results, there was a cor- 
relation of almost 80 per cent. In short, the test showed 
in 30 minutes what the foreman had learned about the 
boys after one, two or three years’ association. 


A second experiment was to keep a close record of 
those apprentices who failed to make a normal passing 
grade. After two years close observation in the shop 
following the tests, not one of the nine who failed the 
test gives any promise of ever being an _ intelligent 
mechanic. 


A third experiment was to keep tab on the highest 10 
per cent to see how they turned out. The 10 per cent 
was a group of nine apprentices, all but two of whom 
have since completed their apprenticeships. Two of 
these young men are now salaried piece work checkers 
while all the others are successfully holding journeyman 
jobs. 

The conclusions drawn from the experimental test in- 
dicate that the test very successfully predicts or rates 
the mental alertness of the applicant which can other- 
wise be determined only by some months or years of 
close association. Thus we have a means of quite ac- 
curately determining the mental workings of a complete 
stranger. 


The ability of mechanics should be determined 


An applicant for apprenticeship who can successfully 
pass the mental alertness test and who is sound physical- 
ly has the background for success and is likely to get 
ahead unless influenced too greatly by outside interests 
and a low grade environment. 

Laborers, helpers and mechanics should be given an 
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intelligence or mental alertness test and with respect to 
mechanics a trade test should be given which would 
definitely indicate that the mechanic possessed the trade 
knowledge necessary. Such a trade test would serve a 
dual purpose; it would assist in picking out the best 
man if there were several applications for the job, and 
secondly if there was but one applicant for the job it 
would quickly show up if the applicant was an impostor. 

The committee was unable to find where a test for 
trade knowledge had ever been developed for any of 
the common railroad trades such as machinist, boiler- 
maker, carman and the like, and it was intended that 
some trade tests be made up, testing the examination on 
several railroads with mechanics of known ability. This, 
however, was more of a task than the committee found 
it could assume. 

It is entirely possible to vec up a trade knowledge 
test which can be given in half an hour and can be ad- 
ministered by a clerk. Such a test together with a men- 
tal alertness test should give an employing officer a very 
definite idea of the -man’s ability. 

Let us consider for a moment two methods of hiring 
a new machinist. The applicant comes into the general 
office and applies for a job and first answers questions 
as to where he had worked before. The general fore- 
man then asks if he is a machine man or floor man. If 
a floor man is wanted and the man says, “Sure I’m a 
floorman,” the average general foreman tells him to go 
get fixed up and come in in the morning. By this method 
the foreman is really in the dark as to whether or not 
the man is what he claims to be. 

Now another method. The general foreman tells the 
applicant for a job as machinist to see the clerk. The 
clerk gives him two written examinations requiring not 
over an hour for both of them and after grading the 
papers hands them to the general foreman. If the grade 
is too low, the clerk dismisses the man and if a good 
grade is secured, the foreman can interview the man 
very intelligently. Doubtless you will all agree that the 
latter method saves much time which would be wasted 
in interviewing unfit applicants. Only those who appear 
worthy are permitted to take up any time. Another 
feature of this method is that the chances of getting a 
man who is unfit are very much lessened. Under the old 
method, it took some time, perhaps a week or more to 
discover that the man was not what he claimed to be. 
Breaking in new men is a costly process. 


The problem of physical fitness 


Now let’s consider another side of the human being, 
his physical characteristics. On most roads, the working 
agreements stipulate the age limits so that if the mental 
working of the man is satisfactory and he is within 
the age limits, about the only thing remaining to be 
studied is his physique. 

Practically all railroads require physical examinations 
of new employees in all classes of shop and road service 
employees. It is charged that this is done more to pre- 
vent fraudulent injury claims than for any other reason. 
In other words, neither employing officers nor their 
medical friends are making the most of a physical ex- 
amination with respect to interpreting the results. The 
average physical examination determines the condition 
of the applicant with respect to eyesight, hearing, heart, 
hernia, susceptibility to disease, etc., but there is no 
measure of the stamina of the applicant. Just as the 
requirements of a job differ so may the physical char- 
acteristics of the man on the job differ. 

There are no really good reasons why a man with but 
one arm should not be employed as a gate watchman, 
nor why a man with a finger off should not be employed 
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as a painter. A foreman should not only study the re- 
sults of the physical examinations, but should make sure 
that the man has the general physique to hold the job. A 
case comes to mind where a boy weighing 112 lb. was 
employed as a boilermaker apprentice. It was soon dis- 
covered that he couldn’t “stand the gaff” and within six 
months he was told to resign. 

The average doctor has no knowledge of the require- 
ments of a certain job with respect to the physical con- 
dition of the applicant. A 99 lb. man may pass an ex- 
cellent physical examination and be approved by the 
doctor for a job as blacksmith’s helper. Our common 
sense tells us that this man would not succeed in this 
work. Thus a foreman should exercise care in em- 
ploying men for jobs where strenuous work is the reg- 
ular order of things. It might not be amiss to set up 
minimum weight and height limits for various occupa- 
tions. A case is on record where a bright machinist 
assigned to a heavy duty lathe was unable to make his 
piece work rate. It did not take long to discover that his 
height of five feet four inches prevented him from quick- 
ly reaching the control levers, and from readily caliper- 
ing the work in the lathe. 

General foremen who are not closely studying the 
physical examination report of a prospective employee 
are neglecting their full duty in hiring him. It is earnest- 
ly recommended that all shop employees, apprenticés, 
helpers and mechanics be given a thorough physical ex- 
amination before employment not only to protect the em- 
ploying company from fraudulent injury claims but from 
an equally important standpoint of placing a man where 
he can best deliver a full day’s work ina regular manner. 


The selection of men for promotion 


The subject of selecting men for promotion is similar 
to that of selecting the workmen themselves. When the 
basic material is good, leaders just spring out entirely 
uncalled for. However, a foreman should have certain 
features or characteristics above those of a good work- 
man. 

A foreman must have good health, be intelligent, have 
a natural aptitude for his work and for handling men 
and lastly must be possessed of a fair education, inter- 
preted in the broad sense of schooling together with 
practical knowledge and training. 

The question is how to determine these attributes ac- 
curately so that men may be compared and naturally 
the best man selected for the position. 

As Mr. Woodruff of the Erie says, “Human nature 
can be measured and classified just like any other quality 
or quantity. But in doing this, we must use our intel- 
lects rather than our emotions.” The average man is 
prone to overlook the faults in his friends and at the 
same time be too critical of lesser acquaintances. 

One fault to be found in the ordinary selection of a 
man for a foremanship, is that the man is selected for 
the immediate job and no thought given to his capability 
for advancement above that particular job. For instance 
in selecting a roundhouse gang foreman, a selection 
should be made with a view towards his being a round- 
house foreman, a master mechanic, or a mechanical su- 
perintendent. In order to determine these abilities, a 
combination of studies should be made of those thought 
to be ready for promotion. 

From their personal records we can determine age, 
schooling, experience, business connections, correspond- 
ence courses taken or other efforts towards self-advance- 
ment. 

Then from the opinions of the various foremen and 
supervisors it is possible to learn the ability of the candi- 
date for promotion as a mechanic, his mental attitude to- 
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wards his work, his loyalty, his ability to get along with 
men. A close study of the opinions of the supervisors 
who have known him for some time, together with a 
close scrutiny of his personal record file should deter- 
mine the most eligible candidate. This method has been 
the one in general use for years and is good except where 
selection has been made on personal friendship or the 
connections of the man involved. 

Today, railway officers are demanding something more 
of the men they promote, because they are becoming 
more active unofficial ambassadors in their respective 
communities. They want men of character, of pleasing 
personality and unquestioned honesty and loyalty. 

And then, realizing that it is much harder to be a suc- 
cessful foreman than it was some years ago, they want 
men of sound intelligence and a capacity for learning 
and for assuming responsibility. In short, foremen must 
have improved mental makeups. It is indeed a difficult 
matter to determine even through close association with 
an individual just what his mental alertness is. We 
are, however, indebted to industrial psychologists for all 
kinds of examinations to determine intelligence, mental 
alertness, etc. It is not for us as railroad men to say that 
this test or that, is or is not the proper one for us. How- 
ever, if a group of tests is used and the results tabulated, 
the managing officer should have some reliable data to 
assist him in selecting his foreman. It is said that 
grown men make light of so called fancy psychological 
examination:, but if the truth were admitted they shun 
tests because they fear the results. No doubt a test could 
be made up for common items in various trades, bits of 
general railroad information, etc., which would quickly 
reveal the effort an individual is making to secure ad- 
vancement. 

Thus we recommend a broad manner in selecting new 
foremen, composed of three divisions: 

1.—Study of the man’s personal record. 

2.—Study the opinions of several supervisors who 
know him. 

3.—Determine his intelligence and mental alertness 
through examination. 

In recent years, a regularly constituted personnel de- 
partment has taken its place on a great many railroads. 
One of the functions of this department is to pass upon 
the new men hired on the application for employment. 
General foreman should take advantage of any assistance 
offered by the personnel department. 

It is too much for a general foreman to tell whether 
a man is entirely honest, is a good man morally and all 
that, from an interview. The personnel department at- 
tempts to secure this information through the associates 
and reference of the applicant. The time and trouble 
taken to insure that the new employee is satisfactory in 


-all respects is expended to good advantage. 


The personnel of railway mechanical departments will 
improve just as rapidly as employing officers take the 
trouble to select better men. In order to assist in select- 
ing these men, the committee recommends the adoption 
and usage in some manner of these things: 

1.—Physical examinations for all classes of mechan- 
ical department employees except office forces. 

2.—A better interpretation of physical examinations 
to assist in placing a man on a job properly. 

3.—A general intelligence or mental alertness test for 
laborers, apprentices, helpers and mechanics. 

4.—A trade knowledge test to prove conclusively that 
applicants for a mechanic’s job have a good working 
knowledge of the trade. 

5—A thorough and definite system of finding out 
characteristics of the applicant not determinable through 
interview or examination. 

















A 4-6-2 type passenger loccmotive built in 1907 
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Cylinders, 22 in. by 28 in.; Diameter of drivers, 79 in.; Boiler pressure, 200 Ib.; Tractive force, 29,200 /b.; Total weight, 261,000 /b. 


The locomotive yardstick’ 


Indicated horsepower is the true measure of work 
performed—Locomotives should be propor- 
tioned to meet requirements 


By A. W. Bruce 


Designing engineer, American Locomotive Company, New York 


abandonment of the various types of compound 

cylinders, in favor of the two-cylinder simple 
arrangement for single unit engines. The compound 
remained on Mallet types for which it was particularly 
adapted and has continued until the present time, al- 
though recently it is being superseded by the four-cyl- 
inder simple type. This was not due to any particular 
error in the compound principle as applied to locomo- 
tives, but to the fact that fuel was relatively cheap and 


| ees 1900 to perhaps 1905, we saw the gradual 


to use straight mud rings, with ample depth of throat; 
provided us with sufficient depth over the fire, with 
proper combustion volume, and in fact gave us an elasti- 
city in boiler design never before reached; it permitted 
us to use practically any size of boiler desired or any 
size driving wheel, and to obtain a comparative increase 
in boiler capacity with relation to cylinders, with con- 
sequent sustained capacity never reached before. We 
also see a return of the combustion chamber with the 
use of the trailer truck, in fact, it would almost be impos- 











A 2-8-4 type freight locomotive built in 1927 
Cylinders 28% in. by 32 in.; Diameter of drivers, 70 in.; Boiler pressure 225 Ilb.; Engine tractive force, 70,000 /b.; Booster tractive force, 11,700 
lb.; Total tractive force, 81,700 Ilb.; Total weight, 443,000 Ib. 


the maintenance cost of the compound engines overcame 
the difference in economy. Perhaps if present day super- 
heaters had been in use, we should have had another story. 
With the constant increase in demand for more power, 
together with the use of poorer fuel, the narrow firebox 
was quickly superseded, just as soon as it was found 
that wide fireboxes could be successfully applied. 

The introduction of the two-wheel trailing truck con- 
stituted one of the most important steps forward in loco- 
motive design because it immediately removed all re- 
strictions from proper firebox design ; it gave us a chance 





* Abstract of paper presented at the November 21, 1927, meeting of the 
Western Railway Club, Chicago. 


sible to build some of our present large size boilers with- 
out its use, on account of the abnormal length of tubes 
which would otherwise result. 

Soon after the adoption of the trailer truck, we find 
the use of outside valve gears becoming general. We 
were forced to this owing to the increased size of the 
eccentrics, straps, rockers, etc., which rendered the parts 
inaccessible and weak for the work they had to do. The 
outside valve gear permits accessibility and lubrication, 
at the same time giving us a chance adequately to brace 
the frame together. 

Ranking in importance along with the introduction 
of the trailer truck comes the application of the present 
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fire tube type superheater in locomotive boilers. The 
successful superheater design, now almost universally 
applied, has done as much toward increasing the capacity 
and economy of steam locomotives as any other one 
thing. Its introduction was made with little difficulty 
and no great change has been made in its design from 
the beginning. 

About 1913 the late F. J. Cole, chief consulting engi- 
neer, American Locomotive Company, introduced one 
of the most important changes in the method used for 
locomotive proportional design which has yet been 
brought forward. It was the first rational step toward 
the rating of locomotives and deciding on ratios before 
the building of the actual machine. It has remained un- 
changed and is almost universally used at this time. It 
consists in the rating of the cylinder power on a maxi- 
mum indicated horespower basis; and the rating of the 
boiler on an evaporation basis obtained from arbitrary 
evaporation figures for both the firebox and the tubes, 
together with an arbitrary maximum figure for coal con- 
sumption per square foot of grate area. 

About this time much more general recognition was 
given to the control of lateral motion on curves. Here- 
tofore about all that was considered necessary, was that 
the locomotive pass through the given curve without de- 
railment. Many well remember the trouble experienced 
with frame breakage, especially on 4-6-0 type locomo- 
tives between the cylinders and the first drivers; much 
of this could have been obviated if we had known then 
what we know today about truck resistance and the 
guiding of locomotives. In providing guiding power 
on trucks, truck wheel flange wear is to be expected and 
is a sign that the truck is doing what is expected of it; 
it is much cheaper to turn truck wheels than driving 
wheels. 


Development of boiler accessories 


Locomotives were now becoming of such size that it 
was hard for one man to handle sufficient coal. 


Me- 
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Fig. 1—Characteristic curves of a 4-6-0 type locomotive built 
in 1900 


chanical stokers began to appear, passed through a 
period of development and have now assumed their 
proper place. It would be impossible to produce any- 
thing like present horsepower figures continuously 
without this device. Its adoption has also permitted 
possibilities of using a much poorer grade of fuel than 
could otherwise be handled. 

While affecting chiefly maintenance, we should men- 
tion the increasing use of integral cast steel details, such 
as truck frames and also complete tender frames, there- 
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by avoiding use of bolts and rivets which are continually 
a source of trouble. 

Locomotive trailer truck and tender truck boosters 
were introduced comparatively recently to provide an 
increase in locomotive capacity in starting and to prevent 
stalling. This device was very well named and should 
be used accordingly for best results. We find further 
developments in boiler accessories which have resulted 
commercially in feed water heaters and in firebox 
= both of which are becoming quite generally 
used. 

The increase in permissible driving axle load has been 
comparatively slow, and in order to get the maximum 
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Fig. 2—Characteristic of a 4-6-4 type passenger locomotive 
built in 1927 


amount of tractive force out of a given weight on driv- 
ers, which may be done with a more even starting 
torque, two modifications in locomotive practice have 
appeared. They are the limited cutoff two-cylinder loco- 
motive, which has necessarily the added advantage of 
steam economy due to expansion when used continu- 
ously and in slow speed operation. The other is the 
three-cylinder principle which carries with it the addi- 
tional advantage of six exhausts instead of four per 
revolution, also a lower individual piston thrust, the 
possible division of power between two axles and also 
the possibility of all the economy obtained through the 
limited cut-off feature which may be applied equally 
well on three as on two-cylinder locomotives. 


Gradual adoption of high boiler pressures 


At the present time the railroads are gradually adopt- 
ing the use of higher boiler pressures. This gives us 
an economy in fuel and a quick, smart engine. It keeps 
the cylinders and reciprocating weights within reason- 
able limits but does, of course, require more careful 
boiler construction, suitable boiler fittings and pipe con- 
nections. 

Following the increase in boiler pressure, the railroads 
are developing gradually the water tube type of firebox. 
The older stayed plate firebox is apparently only suitable 
for pressures not exceeding approximately 300 lb. per 
sq. in. Water tube fireboxes are in use in this country 
up to 400 Ib. pressure and abroad in excess of 800 Ib.; 
just what the final limits of pressure or of design will 
be is not yet known. 

European development has gone so far as to include 
not only poppet valve cylinders but also turbine loco- 
motives with condensers and with either electric or gear 
drive. This type of machine is still in the experimental 
stage and I see no hope for its introduction in this coun- 
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try for general use until the first cost, total weight per 
horsepower, mechanical difficulties and maintenance cost 
have been greatly reduced, and reliability in service as- 
sured. 

The result of all these developments, both in design 
and in operating conditions, has been a unit of steam 
motive power having high general efficiency, together 
with high sustained horsepower. It follows, then, that 
the introduction of a given number of modern steam 
locomotives in main line service will automatically re- 
tire a greater numerical number of locomotives pre- 
viously in use, to service on lines of secondary impor- 
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Fig. 3—Comparative diagrams of a 4-6-2 type built in 1907 
and the 4-6-4 type built in 1927 


surplus of obsolete power which the railroads cannot 
afford to operate, in view of the economies obtainable 
through the operation of modern equipment. 

The constantly increasing use of motor trucks, motor 
buses and motor rail cars, together with the discon- 
tinuance of many branch lines, tends largely to remove 
the only available chance which we had to obtain further 
mileage from this obsolete class of power. 


The locomotive—A direct producer of revenue 


As a railroad is nothing more than a commercial 
manufacturing plant, whose only product is trans- 
portation, and in which the locomotive is the 
only direct revenue producing unit, it immediately 
becomes apparent that we must apply the same rule for 
economical production to. the railroad that we would 
apply to any commercial plant. We all know that the 
success of present day industry has been due to large 
production at low unit cost. The sooner we learn to 
apply this to railroad operation and the sooner we make 
up our minds to scrap obsolete power and to substitute 
new power of modern design the sooner we can hope to 
pay suitable dividends on our initial investment. 

I realize perfectly the enormous amount of capital rep- 
resented in motive power equipment. What other manu- 
facturing industry, however, could be carried on compet- 
itively, using continuously machines 20 to 25 years old 
in the manufacture of its product? 


Retiring first line power 


There is also the danger that in retiring first line 
power to secondary lines, we will have an uneconomic 
operating unit. Locomotives, like any other machine, 


must be designed for their particular service in order to 
produce the best returns. 

The importance of doing just this thing becomes more 
obvious, when we realize that we are still operating 
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many locomotives in service, which average little: better 
in performance than some of the locomotives built about 
25 years ago. From a strictly modern locomotive hav- 
ing the same number of drivers, we might reasonably 
expect to obtain results something like 3,000 to 4,500 or 
even 5,000 maximum i.h.p., coal consumption 2 to 3 lb. 
per i.h.p.-hour, a steam consumption of 17 to 18 lb..,per 
i.h.p., and sustained maximum power at high speed.: 


The development of passenger power 


Fig. 1 shows the characteristics of a 4-6-0 type loco- 
motive built in 1900 that is typical of any narrow fire- 
box saturated steam locomotive. The first dotted lines 
below the tractive force curve show the reduction due 
to lack of sufficient boiler capacity. The second or lower 
dotted lines show the further reduction due to the re- 
stricted grate area of the narrow firebox. Fig. 2 shows 
the result of the development in the three-coupled loco- 
motive design since 1900. The dotted lines show how 
mtch by actual test the designers have been able to ex- 
ceed the old standards through the working range of 
high speed passenger service. This increase is entirely 
due to the gréater steaming capacity made possible 
through the application of a larger boiler, mechanical 
stokers, improved superheater, feedwater heater and 
other accessories, the additional weight of which is 
chiefly absorbed by the 4-wheel trailer truck. 

Fig. 3 shows comparative diagrams of a 4-6-2 loco- 
motive built in 1907 and the 4-6-4 type built in 1927. We 
can assume that both types are still in service. Note 
the comparatively small increase in the weight on the 
drivers as compared with the increase in the total weight 
and tractive force. A comparison of the characteristics 
of the 4-6-2 and 4-6-4 types, the diagrams of which are 
compared in Fig. 3, are shown in Fig. 4. The wide gap 
between the tractive force and the indicated horsepower 
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Fig. 4—Comparison of the characteristics of the 4-6-2 and 
4-6-4 types shown in Fig. 3 


curves for these two locomotives, represent just one 
thing ; namely, power output at speed. 


Development of freight power 


In the 2-8-0 type built in 1912, we see this type of 
locomotive developed to its final stage with this wheel 
arrangement. While it might have been possible to go a 
little further with this type, its limitations were too ob- 
vious to warrant the expense. The 2-8-2 type has been 
probably the most successful wheel. arrangement ever 
used for all around freight service. It is, however, be- 
ginning to fall back at this time because of insufficient 
boiler capacity. The 4-8-2 type is one of the best wheel 
arrangements for high sustained power that has been 
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developed up to the present time. With a wheel diameter 
to suit, it is readily adapted to either freight or to pas- 
senger service. Where exceptional power is required, a 
four-wheel trailing truck may be used equally well. 

The characteristic curves for a typical example of a 
4-8-2 type locomotive built in 1927, are shown in Fig. 5. 
The increase in the tractive force and indicated horse- 
power cylinder curves, as shown by the dotted lines, 
taken from actual test data, is due entirely to greater 
steaming capacity. 

Fig. 6 shows the comparative diagrams for a 2-8-2 
type locomotive built in 1913 and a 4-8-2 type built in 
1927. These diagrams are representative of the majority 
of Mikado type locomotives operating daily over the 
railroads of this country. Note the results in tractive 
force that have been obtained with the increase in weight 
of 13 per cent on the drivers. 

The comparative characteristics of the locomotives 
shown in Fig. 6 are plotted in Fig. 7. Again the differ- 
ence between these two locomotives represents capacity 
only. The final result in the case of freight locomotives 
is measured in ton-miles instead of in the number of 
cars in a train as for passenger locomotives. 


The yardstick versus the two-foot rule 


The modern locomotive is still subject to the two-foot 
rule requirement of tractive force for starting trains. 
Beyond this point, however, we apply today the yard- 
stick of indicated horsepower which is the true measure 
of work performed by any prime mover, no matter what 
form it may take. This same horsepower unit appears 
again under the name of “gross ton-miles per hour,” 
along with the corresponding measure of locomotive ef- 
ficiency—‘‘coal per thousand gross ton-miles.” 

The difference in the two standards of measurement 
is perfectly simple. The older tractive force standard 
is indefinite, as it makes no allowance for time or dis- 
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Fig. 5—Characteristic curves for 4-8-2 type locomotive built 
in 1927 


tance. The modern standard is both accurate and defi- 
nite, in that it defines a certain amount of work to be 
done within a certain definite period of time. The defi- 
nition of the term horsepower is “‘a unit of measurement 
for the rate of doing work.” The importance of measur- 
ing locomotives by this standard will appear from the 
following actual returns covering two types of locomo- 
tives on a western road. 

Because of profile limitations this railroad had been 
using 2-8-8-0 type Mallets and had considered them very 
satisfactory until receipt of some three-cylinder 4-12-2 
types of about the san ¢ tractive force. The Mallets were 
considered one of the ~ jst successful designs in its class 
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for use over an undulative.profile, until operating speeds 
increased to a point beyond its limit. The three-cylinder 
4-12-2 type was designed to handle the same tonnage 
at much higher speeds. While this locomotive has a 
30 ft. 8-in. driving wheel base, the front and rear axles 
are arranged with lateral motion devices, enabling it to 
pass road curves without difficulty. In actual serv- 
ice on 114-per cent grades, the 4-12-2 type has handled 
the same trains as the Mallet, at higher speeds and with 
less coal. 

On 0.8 per cent grades the 4-12-2 type shows 80 per 
cent more ton-miles per hour on about 50 per cent of 
the Mallet fuel consumption per 1,000 gross ton-miles. 

Another more recent striking example is that of an 
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Fig. 6—Comparative diagrams for a 2-8-2 type locomotive 
built in 1913 and a 4-8-2 type built in 1927 


eastern road, which received in 1916, for use over a 
difficult undulating division some of the largest and most 
powerful 2-10-2 type locomotives, built up to that time 
and which were continued in service until the receipt in 
1927 of some 2-8-4 type locomotives. These were 
equipped with trailer truck boosters and have approxi- 
mately the same tractive force, in spite of the fact that 
the driving wheels are 70 in. instead of 63 in. in di- 
ameter. 

With a slight increase in axle load these 2-8-4 locomo- 
tives have more heating surface and grate area than the 
2-10-2 type. They are fully equipped with modern ac- 
cessories, including large capacity tenders. These loco- 
motives have extremely large size boilers, which act as 
power supply reservoirs in overcoming service fluctua- 
tions to the extent that steam failures are unknown. To 
those who have attempted to keep the gage pointer one 
or two pounds under popping, this may sound almost 
too good to be true. It is, however, made possible on 
this type by absorbing the extra weight of the large 
boiler on the four-wheel trailing truck. 

That these locomotives are justifying their selection 
is apparent from the following figures. Operating over 
an undulating division, a little over 100 miles in length, 
with a 1.14 per cent ruling grade, averaging for each 
type five trips.east and five trips west bound, pre- 
liminary tests have shown results in favor of the 2-8-4 
type to be as follows: an increase in actual tonnage of 
10 per cent, a saving in running time of 35 per cent 
and a saving in coal of 30 per cent for 1,000 gross 
ton-miles. 


What represents modern practice in locomotive 
design? 


Operating experience has shown that, for the com- 
paratively high speeds and high axle loadings common 
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at this time, both for freight and passenger service, four 
coupled axles are in general sufficient to take care of 
two simple cylinders without excessive wear and tear. 
We have many five coupled axle engines in service at 
conservative speeds, but, with a few exceptions, their use 
is less common today than it was 10 years ago, owing 
to the relatively high cylinder thrust and reciprocating 
weights required for five axles. A good many roads 
have felt that for five axles connected together, it was 
safer to go to three cylinders in order to obtain reduced 
thrust and reciprocating weights, especially as this ar- 
rangement readily permits a division of power between 
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Fig. 7—Comparative characteristic curves for the locomotives 
shown in Fig. 6 


two axles. With six coupled axles there are very few 
of us who would attempt to maintain the two cylinder 
principle and, in fact, it would be almost impossible to 
hold the enormous thrusts and to counterbalance the 
wheels. 


The general design has, then, taken the form of a 
two-cylinder simple locomotive for road service, in gen- 
eral with either three or four coupled axles (most pas- 
senger locomotives still having three axles), with either 
two or four-wheel leading and trailer trucks. For the 
higher powers, three-cylinder engines with either five 
or six coupled axles and provided with suitable lateral 
motion features to take care of curvature. For ex- 
tremely high powered engines the four-cylinder simple 
Mallet is again receiving attention and several remark- 
able designs have recently been built with a 2-8-8-2 
wheel arrangement. 


Increase in driving wheel diameter 


There is one other point which marks a distinct step 
forward in the design of fast freight service locomotive 
and that is the increase in the size of the driving wheel 
from 63 to 69 in. There is no other single step, with the 
possible exception of increasing the relative boiler ca- 
pacity, that has done so much to increase the available 
ton-miles per hour, and to decrease the locomotive main- 
tenance, because of the decreased number of wheel revo- 
lutions, decreased piston speed and better counterbal- 
ance conditions. You will readily see that the 69-in. 
wheel adapts itself for use with four-coupled axles with- 
out difficulty, with either two or four-wheel trucks to 
suit conditions. In all probability the demand for in- 
creased boiler capacity will see an increase in the use 
of the four-wheel trailer truck. Certainly our experience 
so far has justified this prediction. The locomotives 
so arranged have ample steaming capacity, good riding 
qualities and at the same time reduce the rail stresses 
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on the track, by decreasing the distance between indi- 
vidual axles. 

The 4-8-2 type with 73-in. or larger diameter driving 
wheels has become practically a standard type with many 
railroads for heavy passenger service where more than 
three axles are required. Has it ever occurred to you 
that this same locomotive, but with 69-in. wheels, would 
make one of the best freight locomotives obtainable for 
through fast freight service that are now being operated 
practically on passenger train schedules giving maximum 
interchangeability of details throughout? 

I do not mean, however, that all locomotives neces- 
sarily should have 69-in: wheels. There are still many 
roads on which 63-in. wheels are of ample size, but 
whenever the speeds justify it, the larger wheel is a 
paving investment and should be considered as such by 
iocomotive designers. 

In the past we have always found that a very good 
ratio of tractive force to adhesion was one to four. It 
may be possible under certain conditions to slightly re- 
duce this. But is there anything more aggravating to 
a train crew than a slippery locomotive, with a heavy 
train and bad weather conditions? Are not many of the 
advantages claimed for the slight increase in initial trac- 
tive force to be found on paper only? 


Effect of idle time on the road 


We expect the locomotive to operate over long dis- 
tances and under all conditions. Its operating cost must 
then be figured on the same basis and not on an ideal 
performance, possible only for short test periods. It is 
not difficult to obtain low coal and water rates under 
fixed limits. It is quite another thing, however, to main- 
tain these low rates in daily operation under the widely 
fluctuating loads and speeds met in actual service, for 
which reason conservative ratios in boiler and firebox 
design, as well as in steam distribution, often prove the 
most economical. 


We see:in Fig. 8 a train chart (time—distance) cover- 
ing a typical freight train movement, selected at random, 
over a division a little more than 100 miles in length. | 
The total lapse of time is shown by the upper line in 
which the offsets.show the delays occurring at these par- 
ticular points. It will be seen that seven hours’ total was 
required to make this run or an average speed of 15 m. 
p.h. over the entire division. The dotted line shows the 
actual running time of 4% hr., or an average speed over 
the entire division of 25 m.p.h., or an increase of 6624 
per cent over the elapsed time average.. 


It will be seen further that out of the running time 
one hour was taken up in drifting down grade so that 
the lower line shows the time during which the locomo- 
tive was actually working or, in other words, the time 
during which coal was being productively burned. Note 
that this time was 3% hr. only or just one-half of the 
total elapsed time over the division. 


Some delays are unavoidable in many instances and 
while the case shown is, perhaps, excessive, it is still rep- 
resentative of general freight movement today. As long 
as we operate under similar conditions to these shown. 
we must design conservatively and avoid possibilities of 
undue standby losses. How much coal was burned dur- 
ing these 344 non-productive hours? 


Remember the operating cost is figured over the en- 
tire year and not over the test hill only. 


We must, then, carefully analyze our operating con- 
ditions, proportion our locomotive to best meet these 
conditions and then decide as to what labor and fuel 
saving devices we can apply to advantage, bearing in 
mind that any change from normal design, as well as 
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the addition of any accessories, means additional first cost 
and weight. To what extent then will these added costs 
and weights justify themselves at the end of the year, 
and to what extent might they have been better used in 
increasing the size of the boiler itself which still remains 
the controlling factor in the power output. 

It is customary for the railroads at the present time 
to ask for, and to obtain, delivery on entirely new de- 
signs of locomotives beginning from 90 to 120 days after 
the receipt of the order. How many realize that the 
number of drawings required for a complete engine and 
tender design has increased from 353 (or 815 sq. ft.) in 
1907 to about 1,109 (or 2,268 sq. ft.) in 1927 and that 
the number of patterns required has increased from 380 
in 1907 to about 534 in 1927 (the above do not include 
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Fig. 8—Time-distance. chart for a typical freight train 
movement 


drawings and patterns for dies, templates, etc., which 
number about 60 to 70 for each, nor does it include the 
detail drawings for any of the accessories which are 
quite numerous in some cases). 

Assuming an order of from 25 to 50 locomotives 
and an approximate cost of $100,000 each, which is not 
at all unusual at the present time, an idea is given as to 
the size of the initial investment on which the railway 
company expects to make its return. In what other line 
of industry is an equal expenditure made with so short a 
time alloted for engineering development? I know of no 
better way in which the railroads of this country could 
express their confidence in the ability and co-operation 
of the locomotive builders. 
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Discussion 

In response to a question by George Goodwin (Chi- 
cago, Rock Island & Pacific) Mr. Bruce explained that 
in developing designs for a new locomotive the builder 
requires as complete a knowledge as possible of all 
limiting factors, principally grades, tonnage require- 
ments and speeds, from which are determined the maxi- 
mum tractive force and horsepower rating of the new 
locomotive. He said that as many as 1,100 individual 
drawings, exclusive of accessory details, may be re- 
quired in developing plans for a new locomotive design. 
He emphasized again the point brought out in the paper 
that the requirements of modern railroading call for high 
sustained power development at speeds which implies 
boiler capacity considerably in excess of that consid- 
ered adequate only a few years ago. O. E. Ward (Chi- 
cago, Burlington & Quincy) asked about the justification 
for combustion chambers in boiler design and Mr. Bruce 
explained that some roads object to combustion cham- 
bers on the ground of maintenance difficulties or that 
they are not needed. In certain boiler designs, however, 
the inclusion of combustion chambers is practically forced 
by insufficient combustion space or the fact that without 
the combustion chamber, boiler tubes and flues would be 
excessively long. H. P. Allstrand (Chicago & North 
Western) asked why limited cut-off locomotives are 
recommended for slow speed service only and Mr. Bruce 
replied that while there is a theoretical advantage in 
favor of limited cut-off locomotives over those equipped 
with conventional valve gears at all speeds, maximum 
economy is obtained at slow speeds and consequently 
the best comparative showing is made in this service. 

In response to an invitation from the chair, Harry 
Pflager (Commonwealth Steel Company) explained 
briefly how tank capacity has been increased without a 
corresponding increase in the length or height of ten- 
ders by means of cast steel tender bottoms, this increase 
in capacity varying from 15 per cent for six-wheel 
tenders to 25 per cent for four-wheel tenders. Larger 
capacity tenders may thus be handled on present turn- 
tables. Other advantages of the cast steel tender bot- 
tom construction include a low center of gravity, usu- 
ally rigid construction by means of welded plates and 
safety by preventing the possibility of the tank being 
forced into the locomotive cab in case of derailment. 

Considerable time was devoted to a discussion of 
booster application and performance, this discussion be- 
ing led by J. A. Talty (Franklin Railway Supply Com- 
pany). Other speakers were C. A. Seley (Locomotive 
Firebox Company) and R. M. Osterman (The Super- 
heater Company). 
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The Canadian National’s 4-8-4 type locomotive “The Confederation,” on exhibition at the Fair of the Iron Horse 
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2-8-4 type freight locomotives 


Chicago & North Western purchases twelve which 
develop tractive force of 79,500 lb. with 
booster—Total weight 397,000 Ib. 


livered 12 locomotives of the 2-8-4 type to the 

Chicago & North Western for use in freight 
service. These locomotives develop a tractive force of 
67,200 Ib. at 60 per cent cut-off. The rear pair of trail- 
ing truck wheels is equipped with a Franklin booster 
which furnishes an additional 12,300 lb. tractive force, 
working at 50 per cent cut-off. This gives a total start- 
ing tractive force of 79,500 lb. for the locomotive. The 
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Piping arrangement of the limited cut-off starting ports 


boilers carry a pressure of 240 lb. and the cylinders are 
28 in. in diameter by 30 in. stroke. The drivers are 63 
in. in diameter. In working order these locomotives 
weigh 397,000 lb. of which 253,500 Ib. is carried on the 
drivers, 39,000 Ib. on the engine truck and 104,500 Ib. 
on the trailing truck. 


The boiler and steam control 


The railway company’s standards were maintained 
throughout as far as possible in the design of these loco- 
motives, the Commonwealth Delta, four-wheel trailing 
trucks being used in connection with a Commonwealth 
cradle as on the previous order for 2-8-4 type locomo- 
tives, built for the railroad by the American Locomotive 
Company. The new locomotives are designed to nego- 
tiate maximum grades of one per cent, the curves on 
which are not compensated. 

The boiler is of the radial stay, extended wagon top 
type, 86 in. inside diameter at the front and 94 in. outside 
diameter at the throat. Although it is intended to op- 
erate at 240 lb. working pressure, the boiler is capable 
of carrying a pressure of 250 Ib. per sq. in. The barrel 
contains 204 314-in. flues and 71 2-in. tubes, 20 ft. long. 
A Type E superheater having 102 units is used. The 
firebox is 150% in. long and 96% in. wide inside the 
sheets, which gives a grate area of 100.3 sq. ft. It is 
fitted with two Nicholson thermic siphons and a brick 
arch, which is carried on two arch tubes and the siphons. 
Alco flexible staybolts are used in the throat, sides and 
back head. 
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Six of these locomotives are equipped with Duplex 
D-1 stokers while the remaining six are equipped with 
the Dupont Simplex type-B stoker. The engine for the 
Dupont stokers is located on the tender and the exhaust 
is piped into the tank. The exhaust from the Duplex 
stoker is carried into the cylinder saddles. Common- 
wealth cast steel ashpans of maximum capacity are used 
and are designed to provide an air opening equal to 180 
per cent of the total tube area. The total evaporating 
surface of 4,872 sq. ft. is made up of 740 sq. ft. in the 
tubes, 3,721 sq. ft. in the flues, 288 sq. ft. in the firebox, 
20 sq. ft. in the arch tubes and 103 sq. ft. in the siphons. 
The total superheating surface is 2,243 sq. ft., which 
gives a combined evaporative and superheating surface 
of 7,115 sq. ft. 

‘An interior dry pipe conveys the steam from a shut- 
off valve in the dome to the superheater header, which 
contains a built-in American multiple type throttle. The 
steam distribution is controlled by a Walschaert valve 
gear arranged for 60 per cent maximum cut-off and is 
operated by means of a Barco reverse gear. A starting 
port arrangement is included in the limited cut-off fea- 
ture, which is designed to eliminate excessive pre-admis- 
sion. 

The piping arrangement to the starting ports, on 
which a patent has been applied for, is shown in the 
drawing. An auxiliary port, formed in each valve cham- 
ber bushing, leads to the cylinder barrel through a pipe, 
the pipe tap into the cylinder being so located as to be 
covered by the piston, when at or near the end of the 
stroke to prevent undesirable pre-admission of steam. 
The blower, stoker and headlight generator are operated 
by superheated steam but the air compressors are oper- 
ated by saturated steam. All 12 of these locomotives 
are equipped with Worthington locomotive feedwater 
pumps. 


The running gear 


The engine truck is the Commonwealth outside bear- 
ing type equipped with 33-in. diameter rolled steel wheels 
with 6%4-in. by 12-in. journals. The wheels are inter- 
changeable with the front wheels of the trailing truck. 
Markel removable type hub liners are applied to the 
engine truck and the front and back trailing truck jour- 
nal boxes. The main driving boxes are of the Grisco 
type, the remaining driving journals being fitted with the 
Murrin three-piece bearing driving box. Six of these 
locomotives are equipped with Economy grease cellars 
and six with Franklin cellars. The main crank pins are 
hollow-bored for grease lubrication. The main rods are 
of the tandem type, forked at the main pin and extended 
to the rear crank pin. The frames are of Hylastic steel 
and have wearing plates riveted to each pedestal leg 
in accordance with the railway company’s practice for 
use in connection with shoes and wedges formed without 
side flanges. 


The tenders 


The tenders have a capacity of 15,000 gal. of water and 
20 tons of coal. They have Commonwealth underframes 
and are carried on Commonwealth six-wheel trucks pro- 
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vided with clasp brakes. The wheels are of cast steel, 
33 in. in diameter and have 6-in. by 11-in. journals. 


Table of dimensions, weights and proportions of the Chicago 
& North Western 2-8-4 type locomotive 





SESE ee pe areeme Mer nano fet ER Chicago & North Western 

I ears lg cen ccaleit 1 a/ake Nine e eae ace American Locomotive Company ; 
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po, ae rr ia deine eeauen 33 in. ot 
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: & 
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NEE rr one ET eA AT ET eT EE TTT eee oy 
SC EEE EEE ETT TS re 240 Ib. ° 
PII Sina reaches bis actin Ce Ria Se a VRAIS bale WER ORR Bituminous on 
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Se PII II oa a. Sree ecorpa Walid eb whe armas wh oe AOE 4,872 sq. ft. 2 
NMED arate 610514, 0/8, 6:h:d aie Ria’ 6 brass ike a eid ears mtanerale 2,243 sa. ft. 2 

Comb. evaporative and superheating ................000. 7,115 sq. ft. ° 

Tender: = 
ee RE TE COLETTE. kN 4 
reer sa 91 bes b segs mist rou ia toe xara ooo & 
Wheels, diameter outside tires ...... a arale.a «ais eb ele ok Ae o 
Journals, diameter and length . on... 0.6. cesccece encoun 6 in. by 11 in, > 

General data, estimated: 
Ne RONEN MDE 55.4 6in0)0-0:06-0 0:5 a'arm bo dieieibie.s0 . 67,200 Ib. si 
Booster tractive force, 50 per cent cut-off ................. 12,300 Ib. oO. 
Total tractive force, engine and booster ...............025 79,500 Ib. N 

Weight proportions: o 
Weight on drivers -- total engine; per cent ............cee00. 63.8 ; & 
Wetgnt of drivers +- tractive force ...cccccceccccsccesacsscces 3.77 $ 
Total weight engine - comb, heat. surface ...............00. 81.4 » 

Boiler proportions: o 
Tractive force ~ comb, heating surface ............--+-seccees 9.45 = 
Tractive force X dia. of drivers ~ comb. heating surface ...... 595 
Firebox heat. surface ++ grate area ....cccccccccccccccccccccs 2.87 S 
Firebox heat. surface, per cent of evap. heat. surface .......... 5.92 © 
Superheat, surface, per cent of evap. heat. surface .........c00. 46.2 - 


Crass I RAILROADS in August paid an average of $2.66 a ton 
for coal used as fuel for road locomotives in freight and pas- 
senger train service, as compared with $2.57 a ton paid in 
August, 1926, according to the Interstate Commerce Commis- 
sion’s monthly statement of railroad fuel statistics. The price 
ranged from $1.72 in the Pocahontas district to $4.44 in the 
New England district. For the eight months ended with Au- 
gust, the average price was $2.66, as compared with $2.61 in the 
corresponding months of last year. In the eight months the 
railroads expended $206,636,267 for coal and fuel oil, as com- 
pared with $209,946,169 in the corresponding period of 1926. 




















Ananalysis of truck side frame design 


How to obtain a structure of maximum strength per pound 
of weight and also increased spring capacity 


By Donald S. Barrows 
Vice-president, The Symington Company, Rochester, N. Y. 


would fill several volumes if only brief mention 

were made of each of the many attempts to es- 

cape from the limitations imposed by the three panel 

design. The following is necessarily a sketch written 

for the specific purpose of setting forth a few of the 

structural fundamentals which were not always observed 
by the earlier designers. 

Not the least of the obstacles which beset the path of 

the designer of railway specialties is the natural desire 


f VHE complete history of the cast truck side frame 
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| toaa 
Fig. 1—A simple truss 


of the railways that an improved device shall cost not 
more and preferably less than the device which it re- 
places. There is also the necessary requirement that 
more or less complete interchangeability shall be main- 
tained between old and new devices. A very formidable 
obstacle was frequently the lack of agreement among 
railroad engineers as to the essentially desirable features 
and characteristics of a particular device, but the va- 
rious mechanical committees of the American Railway 
Association are now probing more deeply each year to 
Giscover the fundamentals which underlie the successful 
design of car details, including in their work exhaustive 
tests of the materials of construction and of completed 
devices, 

The freight truck side frame is theoretically a simple 
truss carrying the load at the center and supported at 
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each end and if this were all, the determination of the 
fibre stresses in the component members of the truss and 
the proportioning of these members to give maximum 
strength with minimum weight would present a very 
simple problem, the diagram being somewhat like Fig. 
1. The first practical difficulty arises from the fact that 
the bolster must be passed through the center of the 
truss, thereby dividing the center vertical member. This 
has the effect of adding a rectangular center panel to the 
truss outline so that the theoretical frame assumes the 
form shown in Fig. 2. If the external load from the 
bolster is thus divided and applied at the lower panel 
points, the stresses in the side frame truss would still 
be merely tension or compression and easily calculated. 
The load, however, is necessarily distributed over the 
center horizontal tension member so that this member be- 


a 
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Fig. 2—The effect of adding a rectangular center panel to the 
simple truss outline 





comes a beam subject to bending stresses as well as the 
tensile stress from its position in the truss. If this com- 
bination beam and tension member were pin connected at 
the base of the columns, it would deflect in a single curve 
somewhat like Fig. 3. 


Freight truck side frame theoretically a simple truss 


If; however, this member were rigidly held at its junc- 
tion with.the columns and inclined tension members, its 
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deflection curve would look like Fig. 4, but in the effort 
to hold this member as a beam with fixed ends, all the 
other members of the truss are subjected to bending 
stresses under the influence of which they deflect some- 
what as shown in Fig. 5, so that the load carrying mem- 
ber is something between a simple beam and one having 
rigidly held ends. The actual total stresses at the various 
points require complicated calculations for their deter- 
minations. Furthermore, the actual combined stresses 
may, at certain points, vary widely from the calculated 
stresses through apparently minor foundry variations in 
the frame castings. This is the basic reason why a side 
frame’talculation is Ghly the start of the design and the 
final form must be proven by tests which will duplicate 
the varying conditions of service. 

Referring again to Fig. 2, if the applied external load 
were divided exactly between the two halves of the side 









Support Support 








Fig. 3—If the combination beam and tension member were 
pin connected it would deflect in a single curve 


frame truss, we could still assume in theory that the 
truss members were subject only to tension or compres- 
sion, but the slightest inequality in loading between the 
two bottom panel points puts shear in the middle panel, 
and there is no diagonal member to resist it. Hence, 
we have a tendency of the rectangular center panel to 
distort. This tendency must be resisted by the inter- 


secting members at the corners of the panel. We, there- 
fore, have a theoretical distortion diagram somewhat like 
Fig. 6. Now, if we attempt to combine this last diagram 
and that shown in Fig. 5, we get a general idea of the 
various forces which act in unknown proportions on va- 
have only con- 


rious truss members and, so far, we 














Fig. 4—What the deflection curve would look like if the 
combination beam and tension member were 
rigidly held at its junction with the columns 
and inclined tension members 


sidered the effect of the bolster and springs on the orig- 
inal truss diagram. 


No standard method of calculating side frame 
stresses 


It is: believed to be a correct statement that not only is 
there no established method of accurately calculating 
transverse and torsional stresses in side frames but no 
two independent designers seem to be able to agree as to 
the magnitude of the external loads producing these par- 
ticular stresses or as to the correct point of their applica- 
tion. One consulting engineer states that while the A. 
R. A. specifications set a limiting stress from certain 
transverse forces, no one has ever proposed a method for 
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calculating these transverse stresses that is within 500 
per cent of being correct. © 

Again, the stability of a locomotive or of a tank car 
is always seriously considered, but the instability of a 
side frame under a certain combination of vertical and 
transverse forces is usually overlooked, with the result 
that no one seems to know whether journal bearing pres- 
sures per square inch are really uniformly maintained 


rt 





Fig. 5—The results obtained if the member is held as a 
beam with fixed ends 


through the instrumentality of the standard wedge, or if 
we havé occasionally five times the safe unit bearing 
pressure at one end of the journal, and a fraction of 
the normal pressure at the other. It is probable that the 
humble spring plank is more effective than the designer 
in preventing hot boxes. With this digression, we will 
return to our consideration of the design from the stand- 
point of vertical loading. 


Difficulties encountered in the construction of the 
side frame truss ends 
The construction at the ends of the side frame truss 


presents an entirely different set of difficulties to the de- 
signer who is anxious to avoid adding to the direct 
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Fig. 6—Distortion caused by slight load inequality between 
two bottom panel points 


stresses any more local bending stresses than is abso- 
lutely necessary, although some older forms of side 
frames were innocent of adequate provision for even 
the easily calculated stresses, thereby illustrating the 
psychological fact that the easiest way to surmount a 
difficulty, or to appear to have surmounted it, is to be 
unaware that the difficulty exists. 

In the transition from arch bars to cast steel frames, 
the first popular commercial design of the latter was 
naturally proportioned to accommodate the standard arch 
bar type of journal box, the roof width for the latter 
preventing a correct intersection of the truss compres- 
sion and tension members over the center of the journal. 
That portion of the frame which projected beyond this 
intersection became in effect a cantilever extension and 
for security should have been figured as such without 
reference to the uncertain influence of the bottom tie bar 
in resisting the upward deflection of the cantilevered por- 
tion of the frame through control of the rotative ten- 
dency of the journal box. The maximum local bending 
moment from the cantilevered end portion would occur 


_at the intersection between compression and tension 
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members and resistance to this moment would be divided 
between these two members, the intensity of bending 
stress diminishing towards their respective intersections 
with the vertical truss member or column as represented 
by Fig. 7. Analyzed from this angle and without ref- 
erence to the deformations from the bolster load, the de- 
formation diagram might be represented by Fig. 8. If 
we combine this with Fig. 5 and 6, we have a composite 





‘ 


Support Support 








| 


-_ 





{ Load 


lig. 7—The intensity of the bending stresses in the tension 
and compression members diminishes towards 
their respective intersections with the 
vertical truss member or column 


of the deformations in the various truss members result- 
ing from the unequal beam loading of the bottom mem- 
ber and from the cantilevered reactions, but we have still 
to add to the picture the straight line distortions from a 
simple truss action. These are shown in Fig. 9 which 
simply indicates the respective shortening and lengthen- 
ing of the compression and tension members of the truss. 
Add this to the composite suggested immediately above 
and it will be observed how easy it is to be dogmatic 
about side frames and to prescribe simple standard cal- 
culations as a prerequisite to the acceptance of a new 
design. 

The integral journal box presented opportunities for 
further analysis which were not immediately seized upon 
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Fig. 8—The distortion from the cantilevered ends analyzed 
without reference to the deformation from the bolster load 


by the earlier designers. It seemed possible to bring the 
intersection point of compression and the tension mem- 
bers exactly on the center of the axle. This was done 
by the simple process of discontinuing both members at 
their junction with the inner side wall of the journal box. 
The intersection, therefore, existed only on paper and 
the actual structure involved a large vertical non-inter- 
section at the wall of the box, forced the box itself to 
act as a cantilevered beam and produced a very high 
local bending moment to be resisted by the combined 
compression and tension member through its least ver- 
tical dimension. Added to this was the matter of ver- 
tical shear, also resisted through this much stressed min- 
imum section. 

The progressive development of the integral type 
frame has resulted in the gradual elevation of the theo- 
retical intersection point and an increase in depth of 
metal over the journal box until at present this depth is 
substantially equal to that of the Andrews or arch bar 
type frame. 
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Side frame tests 


Long after the compression member was reluctantly 
raised above the roof of the integral box, the tension 
member was, and in some cases still is, anchored more 
or less securely to the relatively thin side wall of the 
journal box. The neutral axis of the compression mem- 
ber was waiting patiently for the intersection which 
would close the diagram, but that of the tension member 
was lost in the interior of the journal box. Frames of 
this type are frequently accepted on the basis of a stress 
diagram showing an intersection between the compres- 
sion and tension members which does not exist in the 
casting. This raises the question as to the wisdom of in- 
corporating in a side frame specification elementary re- 
quirements as to the calculation of the stresses in a 
simple truss, when the side frame itself, from the nature 
of it. design, necessarily incorporates certain details 
of construction which affect the actual stresses to an ex- 
tent which the diagram cannot indicate. 

Faced with this difficulty of the accurate determination 
of the sufficiency of a side frame design through the re- 











toad 
Fig. 9—Straight line distortions from the simple truss action 


view of stress calculations, it would seem wiser if the 
railroads should instead specify methods of test which 
if passed by the specimen would seem to give assurance 
of a sufficient factor of safety. 

The vertical static test seems logical because the frame 
is designed to carry a vertical load, but this test brings 
other difficulties in its train. The deflections from loads 
of from nine to twelve and one-half times the normal 
load so dislocate the truss diagram that the relationship 
which exists between the normal working stresses is not 
-maintained, with the result that the average frame fails 
under static test in a manner in which it never has and 
cannot possibly fail in service, namely, by buckling of 














Load 
load load 


load 


Fig. 10—A suspension line for four symmetrically arranged 
loads 


the entire compression member. In order to pass a 
high static test with a very small deflection and set which 
are sometimes specified, it becomes necessary to design 
the frame for the test rather than for service and un- 
doubtedly an appreciation of this fact led the American 
Steel Foundries and the Symington Company to design 
and build fatigue test machines in an effort to apply to a 
test specimen the same various forms of treatment which 
it receives in service and by the rapid repetition or alter- 
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nation of service shocks to condense the experience of 


several years into a few days. The appropriate A. R. 
A. committee has taken cognizance of the important mat- 
ter of side frame test and, in due course, there will prob- 
ably issue specifications properly safeguarding the rail- 
roads without burdening unduly the manufacturers. 


The problem of additional spring capacity 


As the development of the side frame as a correctly 
proportioned truss seems to approach a satisfactory con- 
clusion, the question of additional spring capacity arises 
to revive interest in the whole matter. It seems to be 
the case that the present standard springs do not provide 
reserve capacity to balance the rest of the truck struc- 
ture. The correct solution may require springs of the 
existing external dimensions but of higher grade ma- 














Fig. 11—A curved suspension line formed by a distributed 
load 


terial and greater capacity, or it may be deemed wise to 
hold to the present spring characteristics and use more 
coils per truck. From the standpoint of maintenance, 
there is much to be said for the latter alternative. The 
present standard A. R. A. coils are nearly as familiar and 
as available as postage stamps and a change in spring 
standards would bring complications not unmixed with 
danger. If higher grade springs were of the old external 
dimensions, incorrect replacements would be inevitable 
and where individual coils were replaced, unbalanced 
loading would result. 

For many years some designers have tried honestly 
to utilize the theoretical economy of the catenary prin- 
ciple, and several built up arch bar trucks incorporate 
this feature to a limited extent. The Dalman truck is 
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Fig. 12—A diagrammatic illustration of the double truss 
side frame 


the most recent commercial exposition of the catenary 
theory. The latter requires, in case of several separated 
concentrated loads, the application of these loads at 
points on a theoretical suspension line of the shape which 
a flexible tension member would assume if it were an- 
chored over each journal box. With four symmetrically 
arranged loads, the diagram would be somewhat like Fig. 
10, and if the load should be considered as distributed 
- rather than concentrated, then the suspension line would 
form a curve like Fig. 11. 

The economy of the catenary construction lies in the 
fact that at each point, the inclination of the tension 
member coincides with the resultant of the forces acting 
at that section and it therefore follows that if this con- 
tour is produced in a relatively rigid and unyielding 
structure, the load application must actually coincide with 
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the original assumption. Otherwise there will be a de- 
parture from the theoretical diagram producing second- 
ary stresses which the structure must meet. This part 
of the problem is similar to that which confronts the de- 
signer of any other type of frame. The loading cannot 
be exactly uniform and secondary stresses are neces- 
sarily set up at all the rigid joints of the integral struc- 
ture. 4 

The only other recent serious departure from the 
traditional form of simple truss is illustrated by the 
latest Symington frame in which the disposition of the 
springs permits a truss structure having an integral but 
auxiliary tension member running directly from the top 
of each journal box to an approximate intersection at 
the center of and «: *>-neath the spring group. This is 
intended to rediice the ‘flection or deformation of the 
spring-carrying portion by dividing the total span into 
two half length segments, and has somewhat the same 
effect upon the stresses in and the deflection of the beam 
portion of the main tension member as would result from 
building a middle pier under an existing bridge truss. 
The frame so constructed is designated as the “double 
truss” side frame in recognition of the principle which 
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Fig. 13—A comparison between the present A. R. A. and the 
new spring groups for three standard capacity cars— 
Left, 40-ton cars; center, 50-ton cars; right, 70-ton cars 














guided its design and which is illustrated diagrammat- 
ically in Fig. 12. 

The H-shaped spring group, besides permitting a 
stiffer structural design of frame, provides a bolster sup- 
port approximately three springs square. Observation 
of many worn side frames and bolsters seems to show 
the need for a better means of controlling longitudinal 
and transverse angular movement of the bolster with 
respect to the side frame. This control cannot be rigid 
for a definite restriction of relative angular movement 
would be disastrous, but a cushioned control of such 
movement tends to avoid shock and decrease wear. In 
Fig. 13 there is shown a straight comparison between 
the present A. R. A. and the new Symington spring 
groups for the three standard capacity cars. 

Limitation of the above discussion to only two re- 
cent comercial frames is perhaps, permissible because 
they are the only two departures from the conventional’ 
design which were made for the specific purpose of se- 
curing not only increased spring capacity, but a structure 
of maximum strength per pound of weight. While they 
represent somewhat divergent methods of accomplishing 
the desired result, the discussion which may be inspired 
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by this very contrast will at least serve the purpose of 
preventing any serious future consideration of a side 
frame in which the designer has merely built a rectang- 
ular loop around the bolster opening and connected this 
loop to two journal boxes by four members proportioned 
by eye and intersecting at the point most convenient for 
the foundry. 


—__—. 


Decisions of the Arbitration 


Committee 


(The Arbitration Committee of the A.R.A. Mechan- 
ical Division is called upon to render decisions on a 
large number of questions and controversies which are 
submitted from time to time. As these matters are of 
interest not only to ratlroad officers but also to car 
inspectors and others, the Railway Mechanical Engineer 
will print abstracts of decisions as rendered.) 





Extent of damage to car did not warrant a statement 
to the owner 


Atlanta, Birmingham & Atlantic box car No. 24039, 
all wood, 60,000 Ib. capacity was reported, on April 18, 
1923, by the Pennsylvania as being held for disposition 
under A.R.A. Rule 120. The joint inspection certificate 
submitted showed that the estimated cost of repairs, 
labor and material amounted to $540. The Pennsylvania 
contended that there was no Rule 32 condition involved 
and that there was no damage nor condition on the car 
to indicate a derailment or other unfair usage, but that 
the defects were cumulative and due to ordinary serv- 
ice; also, that since the damage did not come within the 
provisions of the footnote of Rule 43, there was no re- 
quirement that a statement should be furnished showing 
how the defects developed. The owner sent a repre- 
sentative to inspect the records to ascertain the cause 
of the damage, but found no records available. The 
owner, therefore, complained that records should be 
available in view of the Supplementary Regulations 
(Section IV-A) as to the preparation of accident re- 
ports for each car damaged. The question involved in 
this case was whether or not the footnote of Rule 43 or 
the Supplementary Regulations takes precedence. 

The decision was to the effect that the extent of the 
damage to the car did not warrant a statement being 
furnished to the owner under Rule 43. The owner was 
held responsible-——Case No. 1484, Atlanta, Birmingham 
and Atlantic vs. Pennsylvania. 





Air brakes cleaned by a terminal company for 
different roads within 60 days 


On February 15, 1925, the Portland Terminal Com- 
pany cleaned the air brakes on ERDX car No. 152437 
for which a charge was rendered against the Merchants 
Despatch, Inc. In the Terminal Company’s bill, the re- 
pair card was stamped “Repaired for Maine Central.” 
On April 12, 1925, the Portland Terminal again cleaned 
the air brakes on this car, at the same point ot repairs, 
for which the charge was rendered against the Mer- 
chants Despatch in the same bill. In this instance, the 
repair card was stamped, “Repaired for the Boston & 
Maine.” The Merchants Despatch took exception to 


this second charge for air brake cleaning claiming that 
Interpretation No. 3 to Rule 60 covers this case fully 
owing to the fact that both cleanings were performed 
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on the same road at the same point within the 60-day 


limit as prescribed in the above interpretation. The 
Portland Terminal Company contended that Interpreta- 
tion 3 to Rule 60 did not cover this case owing to the 
fact that the repairs were made for two different roads. 

The Arbitration Committee stated that “the conten- 
tion of the owner is not sustained, inasmuch as the air 
brakes were cleaned by the Portland Terminal Company 
for two different roads. Interpretation No. 3 of Rule 60 
does not apply.”—Case No. 1485, Merchants Despatch, 
Inc. vs. Portland Terminal Company. 





Joint statement not conclusive evidence that repairs 
were made 


The North American Car Company rendered a re- 
pair bill to the Chicago & Alton amounting to $231.90, 
covering repairs to ESPX car No. 262 which included 
the renewal of one 36-ft. side sill and repairs to four 
body truss rods. On April 4, 1925, a joint inspection 
was made of the car which showed that the side sill 
had been spliced with one piece of 6-in. by 9-in. by 10- 
in. lumber and that the four truss rods had not been 
straightened. This information was sent to the North 
American Car Company which acknowledged its error in 
charging for a full length sill and reduced the bill to 
$170.20, but refused to acknowledge that the truss rod 
charge was in error. 

The decision of the committee was to the effect that 
the North American Car Company made a positive 
statement that the truss rods were repaired. Their 
bill, therefore, was sustained—Case No. 1486, Chicago 
& Alion vs. North American Car Company. 





Establishing a claim that a car was equipped with 
a dirt collector 


On June 29, 1924, the Boston & Maine cleaned the 
air brake equipment as per Rule 60 on Main Central 
car No. 30349 on account of the car being stenciled MC 
7-17-23. The billing repair card did not show that the 
dirt collector had been cleaned or drained or that the 
car had been equipped with a dirt collector. The last 
previous record showed that this car had had the brakes 
cleaned by the Delaware & Hudson on July 17, 1923, on 
account of an old date. The billing repair card ren- 
dered at that time showed that the car had a dirt col- 
lector. The next subsequent record showed that the 
car had the brakes cleaned by the Portland Terminal 
Company on June 27, 1925, on account of an old date. 
The billing repair card rendered at this time also showed 
that the dirt collector had been cleaned and drained. 
On August 10, 1925, the Maine Central presented to the 
Boston & Maine, under Rule 90, a joint evidence certi- 
ficate to the effect that it had failed to clean and properly 
report the dirt collector and therefore, requested their 
counterbilling authority for $4.35, covering the cleaning, 
oiling, repairing and testing of brake equipment. The 
Boston & Maine contended that no exception had been 
taken to this charge until August 10, 1925 or twelve 
months after the bill had been rendered, which is a viola- 
tion to the time allowed by Rule 91. Furthermore, the 
Maine Central failed to produce conclusive evidence 
that the car had been equipped with a dirt collector. 

The Arbitration Committee rendered the following 
decision: “The repair card of the Boston & Maine states 
specifically that the car was not equipped with a dirt 
collector. The car owner had furnished no conclusive 
evidence to show that the car was so equipped at the 
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time the brakes were cleaned. The bill of the Boston & 
Maine is sustaind.”—Case No. 1488, Maine Central vs. 
Boston & Maine. 





Responsibility for car reported under Rule 120 and 
subsequently destroyed 


Chicago, Rock Island & Pacific (Mather) car No. 
500501 was reported to the owner as destroyed on the 
Atchison, Topeka & Santa Fe lines on September 22, 
1924. On October 22, 1924, the A.T.&S.F. furnished 
the Mather Stock Car Company a joint inspection in 
which a statement was made to the effect that the acci- 
dent occurred when the car was in a train being hauled 
by two locomotives. The trucks, coupler and under- 
framing on the A-end of the car was pulled out enroute. 
There was no rough handling, the failure having oc- 
curred in ordinary usage. The owner took exceptions 
to the reporting of the car under Rule 120 and on 
October 27, 1924, furnished a depreciated value of the 
car. On December 2, 1924, the owner requested copies 
of the accident reports which were furnished by the 
handling line. On January 5, 1925, a representative 
of the owner called on the A.T. & S.F. to discuss the 
case and at that time was informed that within the next 
few days after the damaged car had been unloaded 
from a flat car, that Indians from a nearby reservation 
carried away nearly of the car but the trucks and for 
this reason there was no necessity for an inspection. 
The A.T. & S.F. contended that the owner was respon- 
sible and should have rendered a bill to cover salvage 
only, as per Rule 120. The owner contended that the 
trucks having been pulled out from under the car that 
the handling line was responsible and further contended 
that the Santa Fe was responsible for the failure to pre- 
serve the car for inspection while in its possession. 

The Arbitration Committee stated that “the handling 
line was responsible.”—Case .No. 1487, Mather Stock 
Car Company vs. Atchison, Topeka & Santa Fe. 





Total store expense on material ordered from owner 
and shipped direct from manufacturer 


On November 24, 1924, Chicago, Rock Island & Pacific 
car No. 262384 was damaged by fire on the Southern 
Pacific, after which a request was made on the owner 
for a description and depreciated value of the car. Upon 
receipt of this information the Southern Pacific decided 
to repair the car. On January 7, 1925, the owner placed 
an order on the C. R. I. & P. for one Hutchins all-steel 
flexible roof. This material was shipped direct from 
the manufacturer to the Southern Pacific on February 
28, 1925. On March 16, 1925, the Southern Pacific 
received from the owner a bill for $205.28, covering 
one roof at $178.50, plus 15 per cent for handling and 
accounting, or $26.78. The item of 15 per cent on a 
direct factory shipment was objected to and the bill 
was returned to the owner for elimination of this item. 
At first the owner maintained that the bill was correct 
as rendered, but later agreed to reduce the bill in the 
amount of $10.63, or the equivalent of the freight 
charges for shipping the roof. The Southern Pacific 
declined to consider this amount and produced a copy 
of a freight bill for $48.25 to show that it had paid the 
entire freight haul on this shipment from the manu- 
facturer’s plant to California where the car was repaired. 
The Southern Pacific claimed that it should not be called 
on to accept any additional charge over and above the 
cost of the roof. The stand taken by the owner was 
predicated on A.R.A. Rule 105 and Interpretation No. 1 
of that rule. 
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The Arbitration Committee stated that, “The bill of 
the Chicago, Rock Island & Pacific for material in ques- 
tion should be confined to the factory price, omitting 
stores expense.”—Case No. 1489—Chicago, Rock Island 
‘> Pacific vs. Southern Pacific. 





A safety-first kink for pipe 
bending 


HERE is always some possibility of a workman 
being injured when bending a long piece of pipe 
with a pipe bender of the type shown in the illustration. 
This possibility can be practically eliminated by locating 
the operating valve some distance away from the dies 
The operating valve on the 


in which the pipe is bent. 








The operating valve is located eight feet from the machine 
to avoid possible injury to the workman 


pipe bender shown is a locomotive straight-air brake 
valve bolted to the end of a channel about 8 ft. away 
from the bending dies. Practically all of the material 
used in the construction of this pipe bender is from scrap 
parts of freight cars. The column on which the bender 
is mounted also supports a pyramid-shaped roof. This 
bender is located in the car yard and is used for bending 
train line pipe to be installed on freight cars. 
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The Reading’s “Rocket”—1838—Exhibited at the Fair of the 
Iron Horse, Halethorpe, Md. 











Central Railroad of New Jersey car repair tracks at the Penobscot classification vards 


Modern car repair tracks 


Central of New Jersey improves the facilities at its 


Penobscot classification yard 


completed a number of improvements in the car 

repair tracks at its Penobscot, Pa., classification 
yard, which is located about 17 miles east of Wilkes- 
Barre. The yard is located at the top of the Ashley 
planes, over which a large number of cars of coal are 
received in addition to the regular east bound freight 
going through that point. 

The story of the Ashley planes, which forms an im- 
portant link in the operation of the classification yard, is 
replete with historic interest. These planes were built 
and placed in operation by the Lehigh Coal & Naviga- 
tion Company in 1843. From Ashley, Pa., where connec- 


[oe Central Railroad of New Jersey recently 
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planes until 1867, when the present main line was built 
around the mountain and extended from Easton, Pa., to 
White Haven. Since 1867, the planes have been used 
for hoisting coal and freight, empty cars being routed 
via the main line around the mountain. 


Ashley planes a unique feature in railroad operation 


Although the operation and construction of the Ashley 
planes are not directly related to the operation and de- 
scription of the car repair tracks at Penobscot, a brief 
account of the plane system will not be without interest. 
Hoisting engines are located at the top of each plane. 
All three planes are double-tracked and cars are hauled 
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Layout of the classification yard at Penobscot—The car repair tracks are shown in heavy lines 


tion is made with the Lehigh Valley, they extend east- 
ward to the top of the mountain at Penobscot. The op- 
erating company also owned a three-mile railroad that 
ran from the foot of the planes to the North Branch 
canal at Wilkes-Barre. This line was used to transfer 
canal boats loaded with freight and coal from one canal 
to the other. 

The three planes, which constitute the plane system, 
are 12.3 miles in length and are now used by the Central 
Railroad of New Jersey for the transportation of coal 
up the mountain from the Wyoming valley to the Penob- 
scot yard. The total straight line distance up the moun- 
tain, however, from the point where the planes begin to 
the point where they end, is slightly less than three miles. 
Both passenger and freight traffic was carried over the 
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up each plane by means of a cable attached to a four- 
wheel truck. The flanges on the wheels of this truck 
engage the outside of the rail instead of the inside. Each 
wheel turns on an independent axle which revolves in ‘a 
sleeve. This sleeve moves parallel to its axis so that 
the distance between the wheels can be either lengthened 
or shortened to suit three different gages of track. 
Latches for releasing the sleeves are provided which are 
automatically disengaged as the wheels arrive at a change 
of gage in the track. 

Loaded cars are placed over a pit between the rails of 
the standard gage track at the foot of each plane. The 
cable truck moves down the incline by gravity and as it 
nears the foot of the incline, the wheels automatically 
adjust themselves to a track of narrower gage than the 
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standard, the rails being laid inside the rails for the 
standard gage track. Finally, the cable truck adjusts 
itself to a track of still narrower gage which runs down 
a steep incline and along the bottom of the pit and under 
the train of cars. It continues on this track until it 
comes out at the opposite end of the pit and once more 
adjusts itself to the standard gage. The cable truck 
engages the coupler on the rear car so that the cars 
are pushed instead of pulled up the plane. 


Cars go via the planes direct to Penobscot yard 


Loaded cars from the third or top plane are switched 
direct to the Penobscot classification yards. The lay- 
out of the tracks is shown in the drawing. All cars are 
inspected enroute to the scales. Cars in need of repairs 











Looking down No. 3 plane 


are run down the hump to ene of the two car repair 
tracks. All cars in need of repairs and loaded with rush 
shipments, are routed to one repair track where repairs 
are promptly made and the cars returned to service. 
The short time in which cars containing rush ship- 
ments can be repaired and returned to service is one of 
the features in the operation of the repair tracks. This 
is accomplished by the following procedure: Cars going 
slow freight and requiring repairs that consume some 
time are dropped on to one repair track. Ordinarily 
there is a sufficient number of these cars to keep all the 
car repair men busy. However, a car containing a rush 
shipment or. going fast freight is dropped down to the 
other repair track where repairs are made at once and 
the car is then released for service. Cars going slow 
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freight that require only very light repairs can also be 
routed over the same track with the cars containing rush 
shipments without incurring any delay. 


Excellent facilities are provided 


The layout of the repair tracks with respect to the 
classification yard proper is of considerable assistance in 
expediting the work. Both of the repair tracks are pro- 











Wheels are unloaded from the end of a car onto wheel storage 
tracks located at the same height as the floor of the car 


vided with toad derails located at the upper end of the 
working area. Blue flags are placed at each derail while 
cars are being worked on. Sufficient trackage is pro- 
vided between the derails and the scales to hold the cars 
requiring repairs that come over the hump. 

The area between the two tracks and on both sides is 
graded level to the top of the ties and a platform of 











Another view of the material storage bins 


3-in. by 12-in. planks is built between the tracks and in 
front of the buildings, as shown in the drawing and 
also in some of the photographs. The platform in front 
of the wheel storage area is built solid tc the outside rail 
of the second repair track to facilitate the handling of 
wheels to and from the cars. 

All wheel renewals are made on this spot, permanent 
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foundations for the ear jacks being provided. The jack 
rests on a sheet of 34-in. boiler plate which in turn rests 
on a concrete base. The whole is supported on cribbing 
built of 12-in. by 12-in. cross ties buried in the ground. 
This cribbing was built up about 6 ft. high from the 
bottom of the pit before being filled in. 

The arrangement and location of the buildings has 











Looking down track No. 1 


also been planned with the express purpose of expedit- 
ing the work. All the buildings are constructed from 
old wooden box car bodies with the exception of the 
blacksmith shop, which is 14 ft. wide by 48 ft. long. 
Wheel renewal being the heaviest work performed, the 
wheel storage is located directly opposite the jacking 








Looking up between the two repair tracks 


cribs. The oil house and material storage building are 
located on one side of the wheel storage area and the 
blacksmith shop on the opposite side. Additional bins 
and racks are provided below the blacksmith shop for 
the storage of couplers and heavy castings. Racks and 
bins are also provided between the material storage build- 
ing and the oil house for small parts. The building be- 
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tween the office and the material storage building is pro- 
vided with lockers for the men. 

Cars with material shipped from stores to Penobscot 
are switched to the depressed track in rear of the black- 
smith shop. This track is depressed so that the floor 
of the car is level with the storage platforms which also 
facilitates the unloading of wheels from the car. The 
type of car used for shipping wheels to outlying repair 
points is shown in two of the illustrations. These cars 
are reinforced gondolas of wood construction fitted with 
removable ends. To unload, the end gates are removed 
and the wheels are rolled out the end of the car over a 
gang plank to storage. 

Seven repairmen, under the supervision of a foreman, 
are employed at Penobscot in car repair work. These 
men make light repairs to over 400 cars per month. 
No repair work, aside from what is actually performed 
on the cars, is handled at this point. All material and 
air brake parts, such as triple valves, etc., are received 
at this point ready for application. Material removed 
is shipped to the Ashley car shops to be reclaimed. The 
blacksmith shop contains only one hand forge and is used 
primarily in connection with repairs to safety appliances 
and brake rigging. The repair yard is piped with com- 
pressed air for pneumatic tools. The same compressor 
which provides air for testing the brakes on trains in the 
classification yard, serves the car repair tracks. 

The grade from the derail to the repair platform is 
14 in. in 300 ft. From there it has a slightly steeper 
grade to the point where the two repair tracks come 
together. As soon as a car is repaired and stencilled, 
it is dropped to the end of the repair tracks where it is 
picked up by the yard engine and switched to an out- 
bound train. 


Inspection and reports are important part 
of the work 


All cars are inspected by the foreman as they arrive 
at the repair track. Considerable importance, however, 
is given to the inspection of cars leaving the repair track. 
This is especially true with respect to air brakes, journal 
boxes, wheels and draft gears. All work reports must 
check with the work- actually performed and it is the 
policy of the management to maintain careful super- 
vision over this phase of the work at all times. Cars in 
need of heavy repairs are tagged with “bad order” cards 
and sent to Ashley for repairs. 





Rock Island reclaims car roofs 


AREFUL attention is given to metal freight car 

roofs on the Chicago, Rock Island & Pacific. Roofs 
taken cff for the purpose of making repairs to car struct- 
ures or for relaying roof linings, are removed with care 
and reused on the same cars. Metal roofs with small de- 
fects are repaired on the cars. Roofs that are extensive- 
ly defective, with sheets split in the folds or rusted 
through in spots, are gathered up and sent to the One 
hundred twenty-fourth street (Chicago) shops for sort- 
ing and reworking. Such roofs were formerly reclaimed 
at numerous shop points, but this work on the entire 
system is now all handled at the one shop. The method 
of loading a gondola with roof sheets for shipment is 
plainly indicated in the illustrations as are also the meth- 
ods of sorting and handling the sheets. 

In order to take care of the large quantity of removed 
sheets forwarded to One hundred twenty-fourth street 
shops, it has been necessary to assign one man to in- 
spect these sheets who understands thoroughly the re- 
quirements for car roofing as well as the various styles 
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used on different equipment. The shipments as received 
are unloaded and carefully gone over by the inspector 
who sorts them into five general classes: first, sheets 
(often practically new) which-can be matched up and 
again applied to a roof without having any work done 
on them; second, sheets in sufficiently good condition to 


MECHANICAL ENGINEER 


Vo. 101, No. 12 


tion, on which certain machine operations, including 
shearing and forming, must be performed, are called 
“rebuilt.” Sheets handled under the third and fourth 
classifications are used for manufacturing various ar- 
ticles required by the railroad such as roofing material, 
sheathing, stove pipes and elbows, smoke jacks, etc. 











Ample space is necessary for the efficient sorting and handling of roof sheets 


be sheared and manufactured into smaller roof sheets; 
third, sheets too small to be manufactured into roof 
sheets but which can be sheared into 24-in. by 48-in. 
sheets for building and other purposes; fourth, deteri- 
orated sheets from which one or more 12-in. by 12-in. 


Some idea of the volume of work handled may be 
gained from the fact that in a year (1926) a total of 
1,052 car roofs were applied at the’ One-hundred-and- 
twenty-fourth street shops, of which 322, or almost 27 a 
month, were reclaimed and 256, or 22 a month, were 
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Reclaimed roof sheets piled in the foreground—Roof caps in the racks 


good sections can be cut; fifth, sheets good only for 
scrap. 

Sheets in the first classification, which may be matched 
up and applied to other cars without reconditioning work, 
are called “reclaimed.” Those in the second classifica- 


rebuilt; the balance of the roofs were new since not 
enough reclaimed and rebuilt roofs were available to 
meet the demand. The labor cost of handling the 578 
reclaimed and rebuilt roofs averaged $3.65 each, as 
against an approximate cost of $47.50 for a new roof, 
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so the work of reclamation is highly profitable in spite 
of the shorter life of reclaimed roofs as compared with 
that of new ones. In the same period of 12 months, 
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Close-up view showing the method of loading a gondola car 


the roof sheets with insufficient good material to be 
formed into rebuilt roofs were cut up and manufactured 
into the following articles used by the railroad: 59,607 


Car men discuss 


Railway Car Department 
| consideration to 


Department Officers Association held at Chicago 

August 23-25 inclusive, the usual consideration 
was given to changes in the American Railway Associa- 
tion code of ruies for the interchange of traffic. A par- 
tial report of the convention proceedings has been pub- 
lished in previous issues of the Railway Mechanical 
Engineer, the discussion of billing repair cards and the 
report of the Question Box committee appearing on 
pages 723 to 727 inclusive of the November issue. The 
present issue contains the discussion of changes in the 
interchange rules, Supplement No. 1, and effective 
August 1, 1927. The general method was for one of 
the members to read a rule and then time was taken to 
discuss any points in question. The following should 
be read in conjunction with Supplement No. 1, issued 
by the American Railway Association. 


\ T the aunual convention of the Railway Car 


Discussion of Supplement 
Rule 1 


A. R. Scuroeper (M. C.): I don’t understand why 
the rule was changed. Nobody wants to make extensive 
repairs to foreign cars and it appears as though they 
want us to cut down on the repairs and make necessary 
repairs, only. 

V. R. Hawrtnorne (A.R.A.): This is one of the 
most important changes the Arbitration Committee has 
made to protect car owners having cars of certain age 
and series that are being retired from service. On ac- 
count of these cars as a general rule being easy to repair, 
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sheets 20 in. by 24 in. for building purposes; 6,730 
stove pipes and elbows; 700 smoke jacks; 3,600 sheets 
12 in. by 12 in. square for various other purposes. 

The actual work of the inspector in reclaiming car 
roofs consists in picking out the individual sheets still 
good for further service, sorting them and placing each 
type or style in a pile by itself. In due time enough 
sheets of each style are accumulated to form a complete 
car roof, and material men then deliver the sheets to 
whatever car may be designated by the foreman. In 
the case of sheets handled under the second classifica- 
tion, when enough are accumulated in one pile, they are 
delivered to the tin shop for manufacturing of the re- 
built roof. They are first sheared to the proper size on 
large squaring shears and then, by the use of various 
processes and dies, the edges of the roof sheets are 
properly formed. In manufacturing these roofs it is 
also necessary to manufacture the caps which go over 
the joints of the sheets, and this is done in two opera- 
tions, the first on the brake, and the second on the press, 
using dies of the proper design. 

All rebuilt roofs are manufactured on a shop order 
issued by the stores department and these roofs are 
turned over to the stores department to be delivered to 
the local shop or to any other point on the railroad, 
should there be a surplus. The reclaimed roofs are held 
at the shop and sent directly into the yard for application 
without going through the stores department. 


interchange rules 


Officers Association gives 
changes in rules 


too many were being repaired to the extent of prac- 
tically re-building them. The car owner should have 
the privilege of setting his own standard of maintenance 
and it is certainly very undesirable to have extensive 
repairs made to cars in line for retirement. Such cars 
should by all means be sent home for repairs, if at all 
practicable, especially so if there is a direct connection 
with the car owner. If that cannot be done, they should 
be reported under Rule 120. If the proper effort is 
made, such cars can be moved homeward under load. 

J. H. Eppy (C. R. R. of N. J.): Would that apply to 
any other cars? There are a number of cars used that 
are not stenciled. 

E. S. Swirt (Wabash): I would say that Section 3 
of this rule applies only to tank and poultry cars. 


Rule 17 


W. M. Attison (D. T. & I.): I have not had my 
mind made clear as to how we can repair cars of foreign 
ownership with a 6-in. by 8-in. shank and 9%-in, butt 
coupler. I take it that if we get one of those cars on the 
repair track, I will have to give my defect card if it 
is not replaced in kind. I do not consider it right that 
when we make repairs to a foreign car, we have to 
give back our labor expended on that car. I would like 
an explanation of this. 

M. E, Fitzceratp (C. & E. I.): If you have not one 
of the same kind in stock you can apply a Type D 
coupler. 

Mr. ALLison: You have to change the entire yoke 
to apply a Type D coupler. I had a case like this on 
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our own repair tracks on a loaded car. To make correct 
repairs I had to transfer the load and hold the car until 
we could get a coupler from the owner. What we did 
was to put in a 5-in. by 7-in: by 9%-in. butt Type D 
coupler. We did this in order to make a test case. 

Mr. HawTHorne: It is my personal opinion that a 
Type D A.R.A. standard coupler would be used in order 
to avoid wrong repairs. If another type of coupler is 
applied which is not standard to the car it is wrong 
repairs. 

Rule 30 


T. J. O’Donnett (C. I. I., Buffalo, N. Y.): May I 
ask in connection with this whether or not joint evidence 
is due when the new light weight stencil is omitted or 
improperly applied ? 

E. S. Swirr (Wabash): 
marking. 

W. J. Owen (P. & P. U.): I think if the car 1s 
properly stencilled showing the car weight and date that 
it is sufficient, even though one or two of the figures 
are better than the others. 

F. A. Starr (C. & O.): I have always been informed 
that the rules were made primarily for the protection of 
the car owners. Why pass up responsibility for having 
the right weight stenciled ? 

F. E. Litoyp (C. N.): If we had to re-weigh a car 
and we fail to stencil the light weight properly you 
should have joint evidence. 

Mr. FitzGeratp: The old stencil marks should be 
entirely painted out, and the new properly applied and 
I am quite satisfied that joint evidence or defect card 
is due if that is not done. The defect card should read 
for the labor only of painting the new stencil on the 
car and not for the re-weighing of the car. All that the 
joint evidence should cover should be the improper 
stenciling. 

Mr. Ltoyp: What labor charge would you make? 

J. J. WHetan (B. & O.): One-half labor charge. 

Mr. SCHROEDER: Why not go right along with the 
rule if the thing isn’t done in accordance with the 
A.R.A.? 

Mr. FitzGERALD: I would like for this motion to pro- 
vide that joint evidence and the charge would be con- 
fined to 107-419 B. 

PresipeENT B. F. Jamison (Southern): This asso- 
ciation should go on record of not abusing the other 
man’s property. 

C. F. Netson (C. I. I., Chicago): I move that it is 
the sense of this body that in cases where new light 
weight is not properly applied or the old stenciling is 
improperly obliterated, joint evidence is in order. 

(The discussion closed without takmg a vote, there 
being no second to Mr. Nelson’s motion.) 


Rule 36 


Mr. O’DonnELL: I think we recommended last year 
that the dome caution card on tanks of tank cars be 
allowed to remain on the dome permanently. It is dan- 
gerous for our men to get up there to take them off. 
We are still charging the delivery lines for the removal 
of those cards. 

Mr. Netson: I understand that the Bureau of Ex- 
plosives has already taken action on this, and that it will 
be taken care of by the Arbitration Committee as soon 
as the Bureau of Explosives has decided just what should 
be done. 

We car men, in my opinion, are not co-operating 
with the American Railway Association as we should 
in attempting to eliminate the use of non-standard 
placards. Thousands of such cards are being used 
throughout this country, and it seems as though the 
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shippers are making a studied effort to inject as much 
advertising material on the cards as possible. It is my 
impression that we are handling the matter along the 
lines of least resistance. It is not my desire to boast 
about what Chicago is doing, but I deem it my duty to 
state that we have inaugurated a vigorous campaign to- 
ward eliminating the use of the non-standard cards, and 
have found in practically every case that the shippers 
will gladly co-operate with us if approached in the 
proper manner. We have succeeded in having some of 
our largest shippers, who formerly used nothing but non- 
standard cards, adopt the use of standard cards entirely. 
We also have a plan in effect which provides that in 
every case where a defect card is issued for the removal 
of placards from cars, one of the placards must accom- 
pany the copy of defect card to the delivering line. It 
would surprise you to know the large number of placards 
that were being removed that should not have been re- 
moved, also the remedial effect of having delivering lines 
take up with shippers the question of discontinuing the 
use of non-standard cards and substituting the standard. 
I believe that it would be beneficial to all concerned for 
all of us to unite in coping with this situation, assuming 
of course, that the rule was written for the purpose of 
getting results. 

J. E. Mewan (C. M. & St. P.): We are having a lot 
of trouble with commodity cards. I have in mind a card 
on which the words, “Badger State Cement” are printed 
on the upper two-fifths. It is my judgment that in ac- 
cordance with the cut on page 260, there is nothing to 
prevent the consi nor from doing this and that it would 
not be considereu an advertisement. 

E. R. Campsect (C. I. I. St. Paul, Minn.): It would 
be an advertisement. 

Mr. NeEtson: The exception taken to the card re- 
ferred to by Mr. Mehan is rather technical, but I be- 
lieve the rule plainly specifies that no trade mark will 
be permitted. The full name of the shipper is printed 
on this card, and underneath it is printed the words 
“Badger State Cement.” The general opinion seems to 
be that the latter is equivalent to a trade mark and is 
superfluous. - 

Mr. Menan: This shipper is much opposed to leav- 
‘ing that off and the traffic department have registered 
strong objections to forcing the issue. 

Mr. NeEtson: It may be possible that the shipper 
has a large stock of these cards on hand, and if so, he 
should be permitted to exhaust them, but it seems to 
me that it would be entirely proper to insist on having 
the superfluous printing omitted on the new cards. 

Mr. SCHROEDER: I don’t see what good it is going 
to do to put those cards on cars, because they are cer- 
tainly not standard, and will undoubtedly be removed 
somewhere before the loaded car reaches destination. 

Mr. Owen: This card is a standard size and con- 
forms to the lettering on page 260, which says that the 
consignor may show name on the upper two-fifths, there- 
fore, it appears to me that the removal of these cards is 
improper. 

Mr. Menan: All the lettering in question does not 
take up two-fifths of these cards. 

W. R. Rocers (C. I. I. Youngstown, Ohio): I 
venture to say that if your traffic department will go to 
interchange points and see what is happening to these 
routing cards, they will be glad to have the words, 
“Badger State Cement” omitted, which I believe should 
be done. 


Mr. Owen: I believe this is an important question 


upon which some action should be taken. The shippers. 
should be enlightened as to the kind of cards he may 
use, and we should be in a position to give them our 
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opinion as to whether or not they are right or wrong. 

Mr. O’DonneELL: In Buffalo we never ask anyone 
to take off any cards. . 

Mr. SCHROEDER: That certainly will not remedy the 
situation, and it seems to me that we should all make 
an effort to remove cards from cars in accordance with 
the rules. 

Mr. O’DonNELL: Have you ever been penalized for 
them in our district? 

Mr. Netson: It is of course, very undesirable to tip 
over backwards in matters of this kind, and while we 
are making an earnest effort to cope with the situation, 
we are at the same time trying to do so in a sensible 
manner, with the thought always in mind of working 
no particular hardship on anyone. 

M. W. Hacsert (C. I. 1., St. Louis, Mo.): In St. 
Louis we remove the placards with advertisements on 
them, but we do not penalize the railroads for doing 
so. We handle that with the shipper. 

Mr. O’DoNNELL: Our superintendents are the peo- 
ple that should remove these cards, but when they want 
anything done, they put it on the car depaitment through 
the executive committee for protecting the delivering 
line. 

Mr. Netson: The open confession made by my good 
associates, Mr. O’Donnell and Mr. Halbert, indicates 
beyond any doubt that they are working this matter 
along the lines of least resistance, and my reason for 
bringing this question up on this occasion is with the 
hope that we might agree to support the American 
Railway Association, because that association certainly 


does not go to a lot of trouble in establishing rules un-' 


less they intend them to mean something. 
PRESIDENT JAMISON: We will pass on to the next 
rule. 


Rule 60 


J. M. Ryan (C. St. P. M. & O.): I am asking a 
question at this time in regard to cleaning air brakes. 
After the triple valve has passed the test rack test, it 
is oiten difficult to tell what the defect is. Is it necessary 
or compulsory to procure the test rack record and add 
it to the information of the original record as part of 
the billing repair card? I think some roads are doing 
that. 


Mr. ScHROEDER: I see absolutely no reason for doing 
so. Rule No. 9 does not require it. 

Mr. Starr: It may be thirty days before the valve 
is taken to the test rack. Therefore, a triple valve 
removed will have to be handled by serial number. 

Mr. Brown: I understand that the Air Brake As- 
sociation has a rule that in cases of slid flat wheels the 
brakes should be cleaned, regardless of the date last 
cleaned. 

Mr. Owen: On a car with slid flat wheels where 
the triple valve does not pass the test, the record should 
show the triple valve defect and we should see to it 
that all points keep a condition record of any parts that 
cause slid flat wheels. 

Mr. Ryan: That question has come up within the 
last six weeks. We contend that it is not necessary to 
furnish the test record and refused to do so, and we 
just want to know if we are on the right track. 

Mr. Hoyt: Item 164 of the air brake regulations 
states that all air brake connections and air hose must 
be tested with soap suds test where triple valve repairs 
are made. Is it necessary to do all that work? 

C. W. Kimpatt (Southern): If the regulation re- 
quire it there is nothing else to do and it should be done 
in order to know that brakes are in proper working 
condition. 
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Mr. FitzcEratp: Several years ago the A.R.A. 
appointed a committee for the purpose of providing an 
average charge of $4.14 for cleaning triples. The idea 
was to eliminate the necessity of holding up billing 
record and compile data at your triple valve repair point, 
wasting time, and it is not now necessary to prepare such 
records. You now raise a question that tends to in- 
troduce a practice that was considered useless. If I 
repair a triple valve I render a bill against you immedi- 
ately. I do not know whether it will pass on a test 
rack test or not. Ifa standard yard test develops that 
the brakes are inoperative, then you are permitted to 
render a bill and do not have to tell why it is inoperative 
and we do not have to maintain the record in question 
which we eliminated several years ago. 

Mr. Brown: No records are kept of triple valves 
as to whether or not they pass the test on the test rack. 
We have a system of following up each triple valve to 
know who cleaned it. Air brake work is very important ; 
you might clean a triple today and in 30 days have a 
little rust. If you do not keep a record of the test rack 
repairs, you do not know who did the work. 

D. E. Bett (C. N.): Suppose you had a car placed 
on your rip track on account of being cornered, etc.. 
and found that the brakes had been last cleaned between 
nine and eleven months previously, would you feel justi- 
fied in cleaning at the expense of the car owner? 

Mr. Mewan: Rule 60 is very clear, you would clean 
the brakes and bill the car owner. 


Rule 98 


F. W. Trapnece (C. I. I., Kansas City, Mo.): Ques- 
tion No. 10: in the answer it says if the wheels are 
removed on account of worn through chill, etc., within 
60 days of previous application, the initial charge for 
labor and material shall be withdrawn. Should joint 
evidence be made in such cases? 

Mr. OwEN: I think that interpretation is for the pur- 
pose of eliminating the use of wheels condemned by 
the re-mount gage, in fact, to get away from wheels that 
are almost worn out being applied to foreign cars and 
only running a short time. 

Mr. WHELAN: In connection with our own cars we 
are keeping a book record on all wheels removed, and 
if the wheels have been applied within 60 days we hold 
them for inspection by a representative of the company 
applying them, which we believe is the best way of 
proving that they did not last for 60 days. 

Mr. TRAPNELL: Sometimes your bills do not get to 
them until 60 days and you apply that wheel at your 
shop and even though you have got the utmost con- 
fidence in the men, I think the owner would be entitled 
to a joint statement. 

Mr. Menan: If that is to be done you would have 
to take joint evidence on every pair of worn wheels re- 
moved from cars. 

Mr. TRAPNELL: I understand. 

PRESIDENT JAMISON: It seems to me that we will 
have to take joint evidence. 

Mr. FiTzGERALD: You could not expect us to take 
joint evidence on every pair of wheels. The Arbitration 
Committee intended that you would have to accept the 
car owner’s record. 

W. Seurs (I. U.): I want to know whether multiple 
wear steel wheels used in Vulcan trucks could be worn 
completely out and maintain the A.R.A. standard height 
of trucks from rails and also as set out by the Interstate 
Commerce Commission rules for use of locomotive tires. 

Mr. FitTzGERALD: On the road I represent, we are 
now, continuing an investigation in connection with truck 
conditions brought about due to multiple wear wheels 
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in Vulcan and similar type trucks where the wheels 
barely permit the truck frames to come within the clear- 
ance line of 2%4 in. above the rail. This investigation 
was brought about due to the fact that in the application 
of Wharton rails located at railroad crossings we find 
marks of something coming in contact with them. Our 
investigation indicates that this condition is brought 
about due to these truck frames taking up the clearance 
due to worn wheel and while we have not yet completed 
our investigation, I assume we will in the near future 
make some report on this condition. 












Horses made of scrap car 
material 


HE horses shown in the illustration are made of 
scrap channels, angles and sheets, removed from 
cars going through the shop. Their rugged construc- 
tion insures a long life under hard usage. The weight, 
of course, makes horses of such construction impractica- 










































Horses made of scrap car channels and angles 


ble to be carried around the shop, but they have proved 
to be especially serviceable in shops repairing cars by the 
spot system and where various parts, such as box car 
ends are assembled before being applied to the car. 





— 


Homemade appliances aid 
emergency car work 


URING an unusually busy time, at the Denver 

shops of the D. & R. G. W., a carload of center 
sills arrived to have the rivet holes punched, after which 
they were to be shipped to another division point for 
use in narrow gage cars. As the punch and shear ma- 
chine is located in the middle of the steel shop, the sills 
could not be unloaded near it without interfering with 
the other work that was being done. 

To facilitate the work of punching, the sills were piled 
at one end of the shop and carried to and from the ma- 
chine by the overhead crane, balanced in two broad, 
stirrup-shaped hooks, which also held the sills while the 
holes in the face were being punched. When punching 
the edge of the sills, two hooks on a large ring were 


In 
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used to support the sills. The hooks were connected by 
a short section of 34-in. by 2-in. bar, with a hole at each 
end to slip over the hooks. An 18-in. section of 34-in. 
rod, bent back at one end to form a hook which just fits 





Left—Rigging used to support the channels while punching 
the edge; Right—The channel carried in 
broad, stirrup-shaped hooks 


the flange of the sills, was used by the operator to steady 
the sills while going through the machine. 

In this way three men, besides the crane operator, 
were able to handle the sills with ease; one man balanc- 
ing and steadying the sills at the end, while another car- 
man and helper operated the machine. 





Reclaiming coupler knuckles 
By J. E. Scott 


General car foreman, Union Pacific, Cheyenne, Wyo. 


RDINARILY, a coupler knuckle is scrapped when 

the pulling face is worn beyond the gage limits. 
They can be successfully reclaimed by building up the 
pulling faces to the original contour by using oxyacety- 
lene welding. In building up the pin holes and bringing 











Coupler knuckles reclaimed by the gas welding process 


them back to the original size and shape, the knuckles 
are preheated on both sides by the welding torch. Addi- 
tional metal as needed is then welded on and then worked 
with a swedge until the gage requirements are met. 
This method has made it possible to replace knuckles 
in stock at about a third of the original cost. 













Rehabilitation of machine tools 


Analyze policies to determine whether conditions warrant 
a program of modernization or replacement 
of old with new equipment 


By Warren Ichler 


CC ELL, I certainly hope that this report will 
W not be used as a basis for the purchasing 
of new machine tools for this shop,” said 
the shop superintendent as he glanced through a newly 
completed governmental valuation inventory of the shop 
tools. “If it is used for that purpose I'll get no new 
machines for some time for you’ve been pretty enthusi- 
astic about the condition of these ‘antiques’ we have 
here.” “Cheer up, brother,”. retorted the field man of 
the valuation bureau who had made the inventory, “this 
data will not be used in making up mechanical budgets 
for many years probably, and you're getting along all 
right. You’ve modernized a lot of old machine tools 
until they are functioning very well indeed and this is 
said as a sincere compliment to you.” 

This conversation took place in a repair shop of a 
large western railway. On casual inspection the shop 
would seem to be a very dingy place, inadequate in every 
respect to serve the needs of even one division of a great 
railway system. In truth, it was one of the so-called 
secondary shops of the road, but was turning out a vol- 
ume of work far above its apparent capacity. It had not 
been freshened with any deceptive air of smartness and 
newness by painting, white-washing or any other ex- 
pedients used by shop supervisors in preparation for in- 
spection parties. It had taken a rather close study of 
the various machines to detect the careful maintenance 
that had enabled them to continue in service for periods 
of from 10 to 25 years beyond what might normally 
have been expected from them. 

What is there about the whole incident to give it any 
value whatever, over the dozens of casual contacts and 
the hundreds of inspections which the valuation inven- 
tory brought about? Was it because this shop had been 
fortunate in receiving extraordinarily good maintenance? 
Certainly not, for other shops have been well main- 
tained, although this condition is not so general as. to 
excite no comment. Rather, the matter is considered 
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worth reporting because of the clear-cut, definite way 
in which a problem was met and solved—a problem 
which is probably a duplicate of the situation on many 
of the larger railway systems. 


How results were obtained 


Since the shop superintendent gave a clear-cut ex- 
planation of how he had achieved a fair degree of mo- 
dernity with nothing asa basis but old, though well-built 
facilities, it seems best to let him state his shop upkeep 
program in his own language. 

“I realized some years ago,” continued the shop super- 
intendent, “that this shop was to be relegated to a second- 
class position when the new shops were built and I also 
knew that this shop would have to repair increasingly 
heavier locomotives and cars without many additions of 
new machines. The new tools would go to the larger 
shops and we would receive the discards that had out- 
lived their usefulness in the primary shops, not much 
better machinery than what we were then using. I am 
not criticizing that policy; I understand it is the usual 
procedure, but it was certainly up to me to get more out 
of the old machines than I had been getting and to be 
ready for heavier work when it came. 

“The ‘light’ repairs that I would get in my secondary 
shop would get heavier instead of lighter. To tell the 
truth, I was afraid to present the case too strongly to 
the mechanical department officers. The economy slo- 
gan was being worked pretty hard and I was afraid 
I would get a deluge of relics from other shops no better 
equipped than the machines we already had, in lieu of 
the new machines wanted. It was better to try to re- 


condition what we were familiar with than to expend a 
lot of effort on unfamiliar tools, or so it looked to me. 

“With this decision as a starting point, we mapped out 
a program of what I call extraordinary maintenance; 
that is, not just replacements of broken or worn units in 
a machine, but a complete modernizing of that machine 
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with new units made of the best available materials and 
fitted with as high precision as possible. 

[very mechanic knows that the replacement of a cast 
iron change gear in a lathe with a similar cast iron gear, 
means no increase in the capacity of the lathe and every 
mechanic knows too, that there is a constant tendency 
toward overloading old machines in these days of high- 
speed tooi steel. ; 

“T have been learning some new expressions from yo 
government men and since they seem to fit my needs 
l’ll say that prior to our survey of our upkeep problem, 
we had made ‘replacements in kind’ instead of ‘better- 
ments’. After we had analyzed shop conditions and the 
work prospects, we scrapped that policy and went fur- 
ther. Not only did we use better materials and more 
careful workmanship, but we began to build up a re- 
serve stock of repair parts in anticipation of failures of 
machine parts. 


Machines set aside for rehabilitation 


“However, we had not yet begun on the really con- 
structive part of our program, which was to set aside 
one machine for reconditioning and modernizing and the 
keeping of one or two mechanics on that work until they 
became thoroughly acquainted with it and able to carry 
along with a minimum of supervision. Of course, we 
had a shop maintenance gang, but their time was largely 
occupied with emergency repairs and if they were not 
busied with shop repairs they were set at such work as 
scale repairing, pump refitting, etc. To offset this con- 
dition we took two of our best mechanics, explained 
matters to them, assigned them working quarters near 
the tool room and put into their hands all the catalog 
references or other data on the machines that we could 
find and after giving them an outline of what was 
wanted in repairing a specific machine, gave them that 
inachine and told them to go to it. It was slow work at 
first. I think we managed to refit two lathes in the first 
nine months of the program, but after the men got the 
hang of what was wanted of them, they studied their 
job and became efficient. Then too, invention and re- 
search work came along with two discoveries that helped 
a lot. Invention conceived the idea of unit construction 
in a machine tool and we were able to fit some modern 
units such as quick-change gear boxes, improved aprons, 
etc., to old lathes and with autogenous welding to build 
up worn parts. 

“Costly? Of course, it was costly at first and if 
supervisors had lost faith in the procedure or if most of 
us had been transferred to other points or had left the 
shop for any reason, all the ground work would have 
been lost. Fortunately, though, we carried it through 
and after the first year that this improvement scheme had 
been in operation, it is doubtful if any change in officers 
would have disturbed it. Its value to the road was so 
apparent that shipments of worn machinery came to us 
for rehabilitation and ‘today this little secondary shop 
does nearly all of this work for the system, leaving the 
primary shops free for locomotive repairs. 


All classes of machines repaired 


“No, we did not forget the woodworker or the black- 
smith or boilermaker in our program. It included their 
machines too, but of course there was much less volume 
of that kind of repairing than for the machine shop, and 
what there was involved very little modernizing of the 
machines. Now those are about all the significant points 
in the plan the working of which led you to pay me a 
compliment, which I appreciate, about my machine tools. 
First, analyze policies and see if conditions warrant a 
betterment and modernizing program or whether it 
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would be better to depend on replacements of old with 
new machines. Second, if you decide on a betterment 
of existing facilities, don’t waste time and energy and 
money on replacements in kind—make even your emer- 
gency repairs as lasting and modern as possible. Third, 
do not let your betterment work be hampered or side- 
tracked by confusion with other work, make it a separate 
and distinct function of a certain part of your organi- 
zation. lourth, and most important, make the men you 
put on this work feel that it is not just overhead expense, 
but that it is a very definite productive part of the neces 
sary work of a railway shop.” 


Turn table for use on radial 


drills 


(y of the features of a radial drill of the design 
shown in the illustration is the wide area over 
which the spindle can be adjusted to suit various kinds 
of work. The fixture shown clamped to the bed of the 
drill is, however, an additional aid in drilling holes in 
large locomotive parts such as smoke box rings. It 
consists essentially of two 4-in. by 3-in. tees riveted to- 











Drilling a smoke box ring 


gether at the center, two adjustable clamps for holding 
the work and two wedge bolts for clamping the fixture 
to the table. Two adjustable plates and blocks are also 
provided for clamping the work in a vertical position. 

The fixture is secured to the table by means of a tee- 
head bolt, the head of which fits in one of the tee slots 
in the bed. This bolt extends up through the center of 
the fixture and serves as a pivot when revolving the 
work. The fixture is clamped securely to the bed of the 
radial drill by means of the two wedge bolts, the heads 
of which also fit in one of the slots in the bed of the 
machine. The work is clamped to the fixture by means 
of two adjustable blocks and clamps, the ends of which 
are bent down to serve as a fulcrum. The work is re- 
volved by removing the two wedges and wedge bolts. 

Provision is also made for holding a smoke box ring 
in a vertical position while drilling holes in the outside 
circumference. The ring is clamped to the adjustable 
vertical plates shown at the center of the fixture, and the 
two blocks, one of which is shown, are placed under the 
sides to prevent the ring from rolling. 




















The west end of Russell yard as seen from the top of the sand house 











C. & O. engine terminal at Russell, 
Kentucky 


Designed particularly to handle a large number of Mallet 
locomotives with maximum terminal maintenance 


ITHIN the last five years the Chesapeake & 
W Ohio has been carrying out an extensive pro- 
gram of improvement to its mechanical facili- 
ties, one of the most important of which has been the 
development of the engine terminal at Russell, Ky. This 
terminal was placed in service about a year and a half 
ago and represents an effective combination of new 
and old facilities. 
3ituminous coal constitutes approximately 85 per cent 
of the traffic handled by the C. & O. and at the present 
time this road handles the second largest volume of this 
commodity of any road in the country, amounting in 
the first five months of this year to an average of ap- 
proximately 23,000 cars per week and representing from 
10 to 15 per cent of the total bituminous coal car loading. 
Russell yard is the concentration point for the bulk of 
the great volume of coal traffic handled by the C. & O. 
and the engine terminal there despatches only freight 
and switching power for trains operating over four di- 
visions out of Russell, each respectively 167, 132, 128, 
and 112 miles long. The terminal operations at Russell 
involve the handling of as many as 6,500 cars a day. 
During the month of October, 1926, the average number 
of freight units operated daily was 52 tonnage trains and 
7 fast freight trains consisting of an average of 100 cars 
per train. _To handle this traffic as well as to carry on 
local and yard operations it is necessary for Russell 
terminal to despatch from 93 to 104 locomotives in each 
24-hr. period. 
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This terminal has been designed to handle a large 
number of freight locomotives of the Mallet type, the 
largest of which have an extreme wheel base over engine 
and tender of 105 ft. and a length over couplers of 
115 ft. Not only has it been necessary to provide facili- 
ties: especially adapted to the handling of this heavy 
power but, in addition, the terminal has been designed 
with the idea of providing a maximum of engine termi- 
nal maintenance between shoppings for general repairs. 
An important part of the maintenance work at this termi- 
nal consists of Class 4 and 5 repairs—an average of 12 
locomotives per month being turned out after having 
received such classified repairs. 


Terminal facilities 


There are two separate enginehouses with a machine 
shop located between. One of these is the old engine- 
house consisting of 22 stalls, seven of which are 70 ft. 
in length, two 90 ft. in length and the remaining 13, 
115 ft. in length. The new enginehouse, located to the 
north of the old, has 14 stalls of 115 ft. in length, served 
by a 115-ft. Bethlehem -twin-span balanced turntable. 
The distance between the centers of the turntable serv- 
ing the new and old enginehouses is 700 ft. Provision 
has been made for the eventual expansion of the new 
house to a full circle. 

In laying out the new terminal, two practically inde- 
pendent enginehouses have been provided, each served 
by a track layout providing for independent approaches, 
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ash handling and engine washing facilities. Under the 
new atrangement locomotives assigned to the handling 
of trains over divisions east-bound from Russell are 
handled in the old house while those for the western and 
northern divisions are handled in the new house. In 
view of the size and the number of locomotives handled, 
the track layout has been arranged with a view toward 
the elimination of terminal congestion and, as a conse- 
quence, covers a somewhat greater area than would be 
the case with a terminal despatching the same amount 
of power of a different type. One of the illustrations 




















The inbound inspection pits are connected by a subway 


shows the layout of the terminal. The heavier portions 
of the drawing indicate the new facilities. Likewise the 
heavier portions indicate in general that portion of the 
facilities now assigned to the handling of locomotives 
for trains over the western and northern divisions. 
Locomotives coming into the terminal from trains 
arriving from the east pass over the inspection pits 
which are located adjacent to the engine supply house. 
It is approximately 900 ft. from there to the ash pits 
on the inbound tracks, which are located opposite the 
coaling station. The coaling station does not, however, 











The coaling station and the sand house 


serve the inbound track. From the ash pit to the 
engine washing platform is approximately 450 ft. The 
- coaling station is located about 900 ft. from the center 
of the turntable serving the new house and about 1,500 
ft. from the table serving the old house. Trains arriv- 
ing from the east cut off and receive locomotives at the 
west end of Russell yard while trains arriving from the 
north and west proceed to the east end of the yard and 
tut off and receive locomotives at that point. In this 
way locomotives going to and from their respective 
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The layout of the Russell engine terminal—The heavy lines indicate the new facilities 
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enginehouses have about the same distance to cover at 
the terminal. Inbound tracks for both houses are served 
by cylinder handling plants of the Chillingworth type. 
The single track conveyors have 40 cu. ft. buckets and 
the double track conveyors have 80 cu. ft. buckets. A 
single double track cinder conveyor of the same type 
serves the two outbound tracks at the west end of the 
terminal yard. 


The coaling station 


The coaling station is of the mechanical type designed 
and erected by the Ogle Construction Company, Chicago. 
The storage pockets are of reinforced concrete, having a 
total capacity of 1,000 tons of coal and 25 tons of dry 
sand. The coal pockets are divided in three parts, having 
capacity for 650 tons of prepared stoker coal and 350 tons 
of lump coal. The coal chutes are so arranged that both 
grades of coal and dry sand may be delivered to loco- 
motives on four tracks. The average daily distribution 
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immediately beneath the discharge point of the elevating 
buckets. This screen is perforated with 23%-in. holes, 
staggered, and is so arranged that lump coal flows off 
either end into the two 175-ton pockets at each end of 
the storage bin and the fine coal, falling through the 
perforations, is delivered between the two lump pockets 
into the 650-ton stoker coal pocket. 

The plant is equipped with balanced bucket coal han- 
dling machinery; two independent coal hoisting units 
are installed, each having a 25-hp. constant speed motor, 
an automatic reversing hoist and a 2%4-ton automatic 
loader and self-dumping bucket. The hoist is of the 
mechanical control, steel geared, single drum type and 
is equipped with limit filling and dumping positions; a 
mechanical reversing mechanism, which, after a brief 
interval, reverses the travel of the drum when the bucket 
reaches either limit; and automatic slack cable release, 
which functions also as an auxiliary limit stop and a posi- 
tive self-adjusting safety brake which engages the hoist- 














A 2-8-8-2 Mallet ready for wheeling 


of coal for locomotive use is 866 tons while the maximum 
coal consumption during a 24-hr. period runs as high 
as 1,025 tons. To reduce the hazard of spontaneous 
combustion, the pockets are so proportioned that full 
storage capacity is obtained at a maximum coal depth of 
24 ft. To further reduce this fire hazard, the pocket 
floors have a prevailing pitch of 10 in 12 and are so 
designed that the formation of “dead” pockets or piles 
is avoided. 

The receiving hopper is of reinforced concrete, 24 ft. 
long by 16 ft. wide, under which is located a Jeffrey 
single roll adjustable crusher. Mine-run coal can be 
crushed to 4-in. size at the rate of 125 tons an hour, 
from which it flows by gravity to the elevating buckets, 
or it can be passed around the crusher and gravitate 
direct to elevating machinery. A shaker screen operated 
by a 10-hp. motor, is located at the top of the structure 


ing drum and prevents back travel of the loaded bucket, 
whenever any interruption to power application occurs. 

The loader is constructed entirely of steel plates and 
shapes, which operates automatically when the bucket 
it serves is in proper position to receive a charge. It 
so functions that a loaded bucket will not be reloaded 
should it, from any cause, return to the loading position 
before it has dumped. The’ bucket is a tight container, 
built oi 5/16-in. steel plate, rides in a bale, on an in- 
clined track and passes through dumping guides at the 
top of the structure to empty. This, in conjunction with 
the fact that it is well under the loader while being filled, 
obviates the spillage of coal in the pit. 

Line switches in the machinery house are supple- 
mented by remote control buttons placed at convenient 
points. The controls for the hoisting units, the crusher 
and for shaker screens are so interlocked that the bucket 








802 RAILWAY MECHANICAL ENGINEER 


hoists cannot be started until the shaker screen has been 
placed in operation and the crusher cannot be operated 
until the bucket hoists and shaker screens have been cut 
in. Conversely, if the shaker screen stops, the bucket 
hoists are automatically cut out and if the bucket hoists 
stop, the crusher is automatically cut out. 

While the sand plant is a part of the entire facility 
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at the same height as the locomotive cab deck making 
it unnecessary for the men to climb up or down gang- 
way steps. An ice house is located adjacent to the 
engine supply house and by means of coils in contact 
with the ice supply inside the house ice water is available 
for crews. 

The inspection pits are located near the supply house, 








Upper left—The supply house platform is at deck level. Upper right—Interior of the oil house. Lower left—Engine room 
in the power plant. Lower right—A view of the Whiting 300-ton locomotive hoist 


it is provided with a separate receiving hopper and an 
independent hoisting unit. Wet sand is hoisted at the 
rate of 50 tons an hour by a 10-hp. constant speed motor, 
an automatic hoist and one one-ton self-dumping bucket 
and automatic loader. The wet sand storage bin is of 
reinforced concrete and of 250 tons capacity. After 
being elevated, wet sand is fed by gravity to four No. 1 
Sutton sand stoves, which have a combined drying 
capacity of 40 tons in 24 hours. From the stoves, the 
dry sand gravitates through grading screens to two steel 
lift tanks from which it is pneumatically elevated to the 
25-ton dry sand storage bin. This bin is of reinforced 
concrete, is an integral part of the main coal storage 
bin and is so located that dry sand flows by gravity 
through frost proof telescoping sand delivery spouts to 
locomotives on four tracks. 


Supply house and water treating plant 


At the engine supply house the tools and equipment 
are removed from the locomotives as they come into the 
terminal and on the outbound trip tools, supplies and 
oil are provided. The supply house platforms are located 


as are also housing facilities for inspectors and other 
outside employes. The inspection pits serving two in- 
bound tracks leading to the new house are connected by 
a subway. It is the intention later to extend this sub- 
way to the inspector’s office building so that it will be 
unnecessary to cross tracks in going to and from the 
inspection pits. A pneumatic tub system carries in- 
spectors’ reports to the general foreman’s office at the 
enginehouse, a distance of about 2,000 ft. The wash- 
ing platforms are 125 ft. in length and locomotives are 
cleaned by the D. & M. washing system. 

Because of the character of the territory through 
which the C. & O. operates it has been necessary to pro- 
vide extenstve water treating facilities. The water sup- 
ply for the Russell terminal is obtained from the Ohio 
River by an electrically operated centrifugal pumping 
plant with suitable intake provisions to care for widely 
fluctuating river stages. The raw water quality varies 
with the seasonal rainfall but has proved troublesome 
due to heavy sediment present during high river stage 
and the effect of acid coal mine drainage pollution dur- 
ing low water periods. The water is treated with lime 
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and soda ash to eliminate the scaling and corrosive 
properties and with sodium aluminate to assist in the 
removal of mud and sediment. These facilities consist 
of a constant rate chemical proportioner set at approxi- 
mately 1,500 gal. per min., one sedimentation tank, 30 
ft. in diameter by 80 ft. high and one combination sedi- 
mentation and storage tank 40 ft. in diameter by 76 ft. 
high, both tanks being equipped with downtake tubes 
and sludge removal systems. The daily water consump- 
tion will average at present about 1,500,000 gal. and 
there is a total available water storage of 1,100,000 gal. 


Engine house facilities 


The machine and erecting shop is located between the 
old and new enginehouses. One track provides through 
movement from the turntables of the old and new houses 
respectively. Four tracks in the new house are set aside 
for drop pit work—one track for engine truck and 
trailer wheels; the second for tender wheels and the re- 
maining two for dropping driving wheels. The two 
tracks used for driving wheels are served by two Whit- 
ing motor operated drop tables. The engine and tender 
drop pits are served by four 15-ton Watson-Stillman 
hydro-pneumatic drop pit jacks. 

Excellent provision for the handling and transport of 
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portable electric crane trucks to the various shops. 

The enginehouse is heated by a hot blast system. A 
fan house adjoins the rear of the enginehouse and con- 
tains a steam driven multiblade fan and steam heating 
coil. Fresh air is taken into the fan through louvered 
openings in the fan house wall, passes through the 
heater stacks and is distributed by the fan through con- 
crete and vitrified pipe ducts, to dampered outlets in the 
pits and in the rear enginehouse wall. Exhaust steam 
from the fan engine is piped to the heaters and aug- 
mented by exhaust steam from the power plant. The 
system may be used for summer ventilation by cutting 
out the heater and diverting exhaust steam through an 
exhaust head provided for that purpose. 

All stalls-of the new enginehouse are piped for: a com-- 
plete installation of the Miller boiler washing system and 
with direct steaming equipment installed by the Railway 
Engineering & Equipment Company, Chicago. For the 
firing of locomotives, shavings from the Huntington 
shops of the company are used. 


Machine and erecting shop 


The shop space is divided into two bays—one 108 ft. 
wide by 164 ft. long and the other of a minimum width 
of 85 ft. and 252 ft. long. Three working tracks from 
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Layout of the shop showing the arrangement of machine tools 


material in the new enginehouse has been provided by 
the location of monorail chain hoists, hand operated, lo- 
cated to serve both sides of a locomotive placed in the 
enginehouse stalls. The overhead monorail runs the full 
length of the stall and out into the circle. In this man- 
ner parts are brought out from alongside the locomotive 
by the monorail and handled from there by means of 





the new house extend into the shop area. All three of 
these tracks are equipped with working pits for nearly 
their full length. The middle one of the three tracks is 
the through track previously mentioned, running from 
turntable to turntable. On this track is located a 300-ton 
Whiting six-jack locomotive hoist. In the shorter bay 
is located the boiler shop, wheel shop and tool room. A 
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standard gage wheel track runs into the repair shop 
from the driving wheel drop pits. 

That part of the shop space adjacent to the old en- 
ginehouse contains the pipe and tin shop, machine shop 
and air room. This part of the shop is served by a 15- 
ton single trolley traveling crane having an 82-ft. span 
and 30-ft. lift. One of the illustrations shows the loca- 
tion. of machinery and the arrangement of the shop 
space while in Table I a list of the machine tools in the 
various departments is given. 


The power plant 


The boiler equipment of the power plant consists of 
four Stirling type Babcock & Wilcox water tube boilers 





Table I—List of machine tools 
MACHINE SHOP 


*90-in. Niles driving wheel lathe 
*42-in. by 11-ft. 8-in. Futnam engine lathe 
*20-in. by 4-ft. American engine lathe 
36-in. by 6-ft. Schumaker & Baye engine lathe 
30-in. by 4-ft. Pond engine lathe 
18-in. by 6 ft. LeBlond engine lathe 
*16-in. by 5-ft. Lehman engine lathe 
*15-in. by 4-ft. 7-in. LeBlond engine lathe 
*100-ton Chambersburg hydraulic press 
36-in. RR type Morton draw-cut shaper 
*36-in. by 36-in. by 10-ft. Cincinnati planer 
*42-in. Bullard vertical turret lathe 
*42-in. Niles boring mill 
*No. 5 American radial drill 
*18-in. Betts crank slotter 
*66-in. Lucas horizontal boring machine 
*32-in. by 32-in. by 40-in. Newton crank planer 
*36-in. by 4-in. wet tool grinder 
*13-in. by 16-in. Peerless hack saw 
*2.in. Landis single head bolt cutter 
24-in. Cincinnati shaper 
12-in. Racine power hack 
18-in. double end dry grinder—shop made 
40-in. Niles vertical drill press 
20-in. Barnes’ vertical drill press. 
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*20-in. by 5-ft. 6-in. Lodge & Shipley engine lathe 
Fire door test rack 

Air pump test and wash rack 

Triple valve test rack No. 6 ET 

Feed valve test rack 

Distributing valve test rack. 


PIPE AND TIN SHOP 


*4-in. Oster pipe threading machine 
Babbitt melting furnace 
Brass melting furnace 
Open blacksmith forge 
2 large burring machines 
Small burring machine 
2 stove pipe crimpers 
Stove pipe former 
32-in. squaring shears 
30-in. forming rolls 
2 small turning machines 
Wiring machine 
Setting down machine 
Beading machine 
30-in. bar folder 
20-in. bar folder. 
BoILerR SHOP 
*10-in. punch, 24-in, shear, double end 
12-ft. hand flanging clamps 
5-ft. 6-in. dia. flanging forge 
3-ft. by 6-ft. face plate 
ELECTRIC SHOP 
Motor generator set for battery charging and welding 


’ CARPENTER SHOP 
36-in. Oliver band saw 


TooL ROOM 
*234-in. Oliver drill grinder 


BLACKSMITH SHOP 
*Sturtevant blower 
4 4-ft. blacksmith forges and anvils 
1,100 lb. Niles steam hammer 
3-ft. by 6-ft. face plate 
2-ft. by 2-ft. 8-in. face plate. 


MISCELLANEOUS TOOLS 
2 18-in. by 2%4-in. Hisey-Wolf grinders 


*Machine tools with individual motor drive. 





equipped with automatic non-return valves and operat- 
ing at 150-Ib. pressure. The boilers have a total heat- 


ing surface of 8,000 sq. ft. and are fired by Detroit un- 
derfeed stokers of the single retort type having a grate 
6 ft. 6 in. long by 7 ft. 6 in. wide with a capacity of 
The stoker speeds and 


4;500 Ib. of coal per hour each. 
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forced draft are automatically controlled and the furnace 
operation is recorded by Bailey meters. No superheaters 
are used. An overhead coal storage bin of 250 tons 
capacity is located in the boiler room. Coal cars, placed 
on a trestle outside of the power plant, dump into a re- 
ceiving hopper underneath. The coal passes through a 
crusher and is conveyed by a skip hoist to the overhead 
storage bin. The average daily coal consumption of the 











Looking toward the new enginehouse from the coaling 
station—Washing platform at the left and tracks 
to the old enginehouse at the right 


plant is approximately seven tons for each boiler. At 
the present time the plant is normally operated at 75 per 
cent of its rating during the day and at 50 per cent dur- 
ing the night. Provision has been made for the installa- 
tion of two additional boilers of the same or larger 
capacity. 

The ashes are removed by a steam jet conveyor to an 
overhead storage bin over a trestle outside of the power 
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The through track looking across the 300-ton hoist into the 
new enginehouse 


plant and loaded into cars by gravity. Each boiler is 
provided with an individual Wing steam turbine forced 
draft blower, automatically controlled by chronometer 
valves and regulator. Natural draft is provided in addi- 
tion by a 175-ft. stack having a nominal diameter of 15 
ft. at the base and 8 ft. at the top. The feed water for 
the boilers is heated in a Cochrane 1,500-hp. open type 
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heater and fed by two 10-in. by 6-in. by 12-in. Worth- 
ington duplex plunger type boiler feed pumps equipped 
with Fisher pump governors. Feed water regulations to 
the pumps is manually controlled. The boilers are 
equipped with Diamond soot blowers. Other mechani- 
cal facilities of the plant are as follows: 

One 2,600 cu. ft. compound 20-in. by 12-in. by 16-in. 
Chicago Pneumatic air compressor direct connected to a 
500-hp. 2,200-volt 3-phase, 60-cycle Westinghouse 
synchronous motor. 

One 1,000 cu. ft. compound 13-in./21-in. by 22- 
in./14-in. by 18-in. duplex Laidlow-Dunn Gordon steam 
driven air compressor. 

One 888 cu. ft. compound 19-in. by 16-in. by 12-in. 
by 16-in. Ingersoll-Rand air compressor, belt connected 





RAILWAY MECHANICAL ENGINEER 











805 


ers to the power plant substation between the engine- 
house and power plant. This substation consists of three 
666 kva 2,300/480-volt, power transformers, and one 
100 kva 2,300/220-110-volt lighting transformer. The 
power company has three sources of power supply ; from 
Kenova, W. Va., Cabin Creek, W. Va., and Philo, Ohio. 
An attendant is on duty at the main substation to change 
over from one to the other circuit in event of any trouble 
and save delays. The railroad company ‘has a receiving 
panel and distribution panels in the power plant to dis- 
tribute the power and lighting current to the shops and 
yards. The 2,300-volt supply line continues through the 
yards to the hump yards with substations taken off, one 
for coal dock operation and one for car shop operation. 

The yard floodlighting is supplied by a separate three- 
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Upper left—Looking down the machine shop. Upper right—Parts are handled in the engine house by monorail hoists and 
portable electric cranes. Lower left—A view in the tool room. Lower right—Where air brake equipment is maintained 


to a 152-hp. 480-volt, 3-phase, 60-cycle, General Electric 
slip ring motor. 

One 1,000 g.p.m. 18-in. by 10-in. by 12-in. Worthing- 
ton duplex Underwriters fire pump. 

One 125-kw. 480-volt 150-amp. 60-cycle, 3-phase, 
257-r.p.m. General Electric alternater direct connected 
to a 1l-in. by 19-in. by 16-in. Ball compound horizontal 
steam engine. 


Electric power supply 


All electric current for the normal operation of this 
terminal is purchased. For emergency use in event of 
power shut-downs, a 125-kw. generator set is used as a 
standby unit for operating lights and turntable motors. 
The electric power and lighting is supplied by the Ken- 
tucky & West Virginia Power Company at 2,300 volts, 
3-phase, 60 cycles, from a substation on the edge of the 
C. & O. property about 1,500 ft. from the power house, 
through two circuits of 500,000 c.m. cable on steel tow- 


phase, 2,300-volt line controlled by an oil circuit breaker 
switch at the power plant, with cutout switches and 
2,300/220-110-volt transformers at each tower for in- 
dividual control. For the interior lighting of the engine- 
houses elliptical angle reflectors are used for producing 
satisfactory illumination. RLM type reflectors are used 
in the shops and storehouse. The office lighting is by 
200-watt Attalite luminaires which are also standard for 
station and Y. M. C. A. lighting. 

The electric welding lines are wired through shops 
and enginehouses from a 35-kw. General Electric motor- 
generator set operating at 70-80 volts d.c. Portable 
panels are used around the shops for connecting to weld- 
ing outlets. The panels are General Electric type DL 
60 to 200 amps. mounted on warehouse trucks with 
boxes of supplies for the welder. 


Enginehouse operation 
The Russell engine terminal handles a monthly aver- 
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age of 220 locomotives for maintenance. The locomotives 
operating in manifest freight service are assigned, while 
other freight power is pooled. The practice of making 
periodical repairs is followed, an effort being made to 
perform such repair work at the time each locomotive 
is held out of service for monthly inspection and wash- 
out as will enable it to run until the next inspection 
period with a minimum of running repair work. 

The repairs to locomotives in the enginehouse are 
made in accordance with the reports of inspection. Three 
separate work reports are made for each locomotive; 
one by the engineman who brought the locomotive in; 
one by an inbound locomotive inspector and a third, cov- 
ering boiler work, by a boiler inspector. These three 
work reports are placed in metal cases which protect, 
under glass, the entire work report blank with the ex- 
ception of the column in which mechanics who perform 
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Inspection form used for reporting work and repairs made 


the work indicated sign their names. These work re- 
ports are placed on the front of the locomotive and re- 
main there until all of the work called for by the in- 
spection reports has been completed. Specialized gangs 
of mechanics handle individual classes of repair work, 
going over the locomotives in the house and signing for 
their particular work as the different jobs on each loco- 
motive are completed. Separate maintenance forces 
handle running and heavy repair work and in general 
separate forces handle the running repair work in the 
two enginehouses. ‘The classified repair work is handled 
in the shop between the two enginehouses. In Table II 
figures are given for the entire year 1926 showing the 
number of locomotives handled at Russell terminal for 
the several classes of maintenance work required. Loco- 
motives are withdrawn from service for shopping on a 
mileage basis, an anticipated mileage being assigned to 
each class of locomotive. It is, however, occasionally 
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Form used for recording the movements of locomotives at terminals 
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necessary to shop locomotives before they complete the 
assigned mileage due to some particular condition of 
the locomotive. On the other hand, many locomotives 
are found to be in good condition upon the completion 
of their asigned mileage and frequently such locomotives 
are allowed to remain in service until their withdrawal 
is necessitated by required major repairs. During the 
year 1926 locomotives operated out of Russell terminal 
were able to make an average of 99 per cent of their 
assigned mileage. This represents the performance of 
motive power on four divisions, the individual percent- 
ages of actual mileage to assigned mileage of which were 
91, 94, 95 and 116. In an effort to prevent engine 





Table II—No. of locomotive given repairs during year 1926 
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failures, the various causes of such failures are recorded 
and analyzed. The following figures showing the cause 
and number of engine failures occurring to locomotives 
operating out of Russell terminal during the year 1926 
are of interest: 


Cause Number of failures during year 
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Investigation has developed the fact that in nearly every 
instance the stoker failures are due to foreign substances 
in the coal, such as mine car pins and miscellaneous 
pieces of metal scrap. During the year 1926 the Chesa- 
peake & Ohio averaged 72,359 locomotive-miles for each 
engine failure. 

A record of the engine terminal operation is sum- 
marized by the information shown on C. & O. Form 
L-331 shown in one of the illustrations. This form 
records the movement of locomotives from the time they 
arrive at the terminal until they are again despatched 
and pass into the jurisdiction of the transportation de- 
partment. The information thus obtained provides a 
means of compiling average figures which are indicative 
of engine terminal efficiency. The averages for the Rus- 
sell terminal are as follows: 


1—Time from passing tower to time placed in enginehouse.. 1 hr. 25 min. 


2—Time from arrival in enginehouse to repairs complete.... 3 hr. 10 min. 
2A—Separate figure for locomotives in for washout........ 5 hr. 0O min. 
3—Time from repairs complete to passing outbound tower.. 1 hr. 45 min. 
4—Total transportation time (Items 1 and 3)............. 3 hr. 10 min. 


5—Total of all terminal unproductive time (Items 2 and 4). 6 hr.’ 20 min. 
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Trepanning tool reduces ma- 
chine time 


HE illustration shows a tool that has been de- 
veloped at the Burnham shops of the Denver & 
Rio Grande Western for use on a drilling machine for 
drilling out crank arms and link cheek plate pins. The 
work has been previously performed on a boring mill. 


Se An he . 





A three-blade drilling tool for machining crank arms and link 
cheek plate pins 


The tool has three inside adjustable cutting blades se- 
curely held in a holder the shank of which fits in the 
standard drilling machine socket. This tool has re- 
duced the machining time for these parts from 1% 
hours to two hours, depending on the diameter of the 
holes drilled which vary from 25% in. to 3% in. 


Gage for setting eccentric arms 


By E. A. Murray 
Shop superintendent, Chesapeake & Ohio, Huntington, W. Va. 


HEN a locomotive receives class repairs, the crank 

arm is usually set in its old location as indicated 

by the keyway in the crank pin. But when the crank pin- 
is renewed it is necessary to relocate the eccentric arm. 
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Gage for setting eccentric arms on locomotives equipped 
with Walschaert and Baker valve gears 


The gage shown in the illustration has been found very 
accurate for setting the eccentric arm on locomotives 
equipped with Walschaert and Baker valve gears. When 
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using the gage, its base is placed against the main axle 
and the center rod of the gage pushed into the axle 
center. The point of the scriber is then adjusted to the 
required throw of the eccentric arm. 





Superheater unit testing device 
By L. V. Mallory 


Division foreman, Missouri Pacific, Lexa, Ark. 


' ] ‘HE problem of testing and properly draining super- 
heater units is often difficult to solve owing to the. 
lack of adequate testing equipment. The proper drain- 
ing of the units is important, particularly so in the win- 
ter, for if the water is not properly drained, it will freeze 
and burst the units. To eliminate this possibility, a 
superheater unit testing device has been designed by the 
author which besides testing, will effectively drain the 
units with the operation of a single lever. 
The device consists of a manifold block which has 
two concave seats machined in its under surface that 
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by a bracket clamped around the bonnet of the air valve 
immediately back of the packing nut. ‘The valve is con- 
nected with the manifold block so that its stem is in 
horizontal alinement with the eccentric washer of the 
water valve. As the free end of the bell crank lever 
hangs directly above the washer, it is obvious that a 
movement of 90 deg. to the left with the water valve 
handle lever will cause the eccentric washer to deflect 
the bell crank lever, thus causing the air valve to open. 
The air valve is so connected with the pipe assembly 
that the pressure from the air valve hose is against the 
top or bonnet side of the valve. 

A hole is drilled in the end of the manifold block to 
connect with the main water passage between the water 
valve and the ball seat. The outer end of this hole is 
tapped to receive the air pipe assembly, thus connecting 
the air valve with the manifold block at the delivery end. 
A hole is drilled vertically through the manifold block 
from the center of the ball seat at the discharge end. 
This hole is tapped on the upper side to receive a %4-in. 
pipe fitting to which is attached a test pressure gage. 
Another hole is drilled at right angles to this passage 
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Left—A front and side view of the superheater unit testing device; Right—Sectional diagrams showing the events that 


engage with the ball joints of the units. On the upper 
side of the manifold block and near the left end is drilled 
a hole that will tap to a 14-in. pipe thread to receive the 
water valve. A passage is drilled diagonally through 
the block connecting the concave seat with the water 
valve which is made of an ordinary %4-in. cut out cock. 
A small stud is set in the squared end of the gate plug 
of sufficient length to extend through the eccentric 
washer and engage with the nut used to secure the water 
valve handle to the gate plug of the water valve. The 
eccentric washer is so fixed to the water valve handle 
that its center line is at right angles and to the left of 
the vertical center line of water valve. 

The air valve is next provided for by taking an ordi- 
nary 3%-in. globe valve, reaming out smooth the inside 
threads in the bonnet and fitting it with a sliding stem 
in which is a small slot near its outer end to engage with 
the end of the bell crank lever. The lever is fulcrumed 





take place with the different positions of the water valve handle 





and connecting with it from the front side of the block. 
This hole is tapped to reteive the 3%-in. nipple of the 
pipe assembly connecting with the drain valve. The 
drain valve is made of an ordinary 3%-in. globe valve 
in the same manner as the air valve with the exception 
that the bonnet is cut off shorter and the packing nut 
eliminated and a shorter stemmed valve is used. This 
arrangement permits a more rigid construction of the 
drain pipe. The drain valve is so mounted on its con- 
nections that the valve stem lies in horizontal alinement 
with the eccentric washer of the water valve. The end 
of the valve stem is in contact with the circumference 
of the washer in the neutral, filling and testing positions 
of the water valve lever and the drain valve is closed. 
A quick means of attaching and removing the unit is 
provided for by the use of a tightening lever, eye bolt, 
knurled nut and a slotted clamp. The tightening lever 
is of the cam type, the cam end being forked as shown 
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in the accompanying sketch, to engage with the eye bolt. 

A liberal range of threads should also be used in 
making the one-inch bolt, for use with the different types 
of units. The slotted clamp is similar to the clamps used 
on the tool posts of large planers and boring mills. The 
slots are of sufficient width to saddle around the necks 
of the unit terminals. 1 1/16 in. hole is drilled 
through the clamp between the slots. The knurled nut 
is made as large in diameter as the space between the 
necks of the unit will permit and is threaded 1 in. stand- 
ard to engage with threads of the eye-bolt. 

The throw of the eccentric cam of the tightening 
lever is such that when the lever is at the extreme end 
of the release position, the slotted clamp is lowered 
sufficiently to allow the manifold block to clear the ball 
joints of the unit terminals without disturbing the posi- 
tion of the knurled nut. This nut is used only in ad- 
justing to suit units of different style. 

The units can be handled to advantage by racking an 
entire set on a push-car just as they were removed from 
the locomotive, rolling them to some place in the shop 
or shop grounds where both compressed air and water 
pressure are available and connecting a-short length of 
hose to the drain pipe leading to a pit or sewer opening, 
thus eliminating the usual mess attending such opera- 
tions. 

The device should be attached to the units of the bot- 
tom row first and worked toward the top. After the 
tester is attached to the unit and tightened, the water 
valve lever is moved a few degrees to the right from its 
original vertical or neutral position and held in this posi- 
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the unit and forcing all the water out in an effective 
manner without disturbing the: position of the units in‘ 
their racked order. To remove the tester from the unit, 
the water valve lever is placed in its vertical or neutral 
position, which shuts off both the air and water. The 
tightening lever is now released. 

The accompanying diagram clearly shows the se- 
quence of events that take place with the different posi- 
tions of the water valve handle. At points where in- 
sufficient water pressure is available, the pressure may 
be increased or “boosted” by opening the air valve by 
hand while in the testing position. The air pipe and 
drain pipe assemblies should be rigidly clamped or spot 
welded to the manifold block to maintain all valves in 
the proper alinement. 


Machining main rod straps on 


the L. & N. 


HE work of machining main rod straps at the 
South Louisville shops of the Louisville & Nash- 

ville is expedited by roughing out and finishing as many 
straps as possible at one time. In the case illustrated 
24 straps for 7-in. crank pins are mounted on a Niles 
32-in. by 32-in. by 14 ft. table planer and are being 
machined at one time, using the three planer heads simul- 
taneously when this can be done to advantage. The first 
operation is to finish the oil cup sides of the straps with 
the horizontal rail heads while the strap ends are being 





Planing 24 back end main rod straps at one set-up.in a Niles 32-in. by 32-in. by 14-ft. bed planer 


tion until all the air is exhausted from the unit through 
the drdin valve and a steady, solid stream of water flows 
from the drain pipe or hose. This indicates that the 
unit is free from air pockets and is ready for testing: 
As the unit is filled, the water valve lever is swung to 
the extreme right or testing position. This action opens 
wide the water valve and at the same time causes the 
eccentric washer to close the drain valve, causing a hy- 
drostatic pressure to build up in the unit. The lever may 
be left in this position until the unit has been thoroughly 
inspected while under pressure, 

The unit having been tested, the water valve lever is 
swung to extreme left, or the draining position. This 
action closes the water valve and at the same time causes 
the eccentric washer to engage with the bell crank lever, 
thus opening the air valve, admitting compressed air to 





cut off with a tool in the side head. The straps are then 
turned over and the bottoms and backs machined, also 
using all three heads. The straps are finished by machin- 
ing the brass fits in a slotter, four straps being set up ata 
time for this operation. 





THE TRACKLESS TRAIN.—The Mercury Manufacturing Com- 
pany, Chicago, has issued three bulletins on its trailers for 
handling package freight or transporting materials in shops and 
roundhouses. Supplement to Bulletin A-100 describes the type 
A-610 trailer which is equipped with a fifth wheel steering 
arrangement, while the type A-570 trailer, with a self-dumping 
steel body for handling coal ashes, sand or other bulk materials 
is described in supplement to Bulletin A-125. The Mercury 
self-coupler which can be applied to any caster-type trailer, is 
fully described in Bulletin M-130. It is said these couplers will 


function through any angle of approach up to 60 deg. 
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Removing square nuts from 
steam hose clamps 


Rocky Mount, N. C. 


To THe EDITOR: 

“Bill Brown’s” comment appearing on page 512 of the 
July issue of the Railway Mechanical Engineer pertain- 
ing to a device for cutting hose bolts designed at the 
Emerson shops of the Atlantic Coast Line, was well 
taken, but we are of the opinion that he has not read the 
descripiicn of another device designed at the Emerson 
shops for removing hex nuts from bolts holding steam 
hose clamps. We have not yet been successful in re- 
moving square nuts from bolts with a motor operated 
machine. There is not room enough for a socket wrench 
on a square nut. If “Bill Brown” has such a device, we 
would be glad for him to illustrate it in some issue of 
the Railway Mechanical Engineer. 

It is an easy proposition to remove or apply hex nuts 
with a motor-operated device such as being used at the 
Emerson shops. We use the bolt clipper, referred to, 
on steam hose bolts when equipped with square nuts, or 
in case the bolts are in such condition that they could not 
be used again. We do not scrap good bolts with hex 
nuts removed from steam hose clamps. We clip or cut 
all bolts from air or signal hose. Wyatt CavIN. 





Another comment on stripping 
locomotives 


; BattLe Creex, Mich. 
To THE EDITOR: 

I noted L. Showell’s comment in the September issue 
of the Railway Mechanical Engineer in which he seems 
to be inclined to disagree with “Observer’s” method of 
stripping locomotives, published in the August issue. 
Right or wrong, I believe that the procedure outlines 
by “Observer” has its merits. If I were dismantling 
the locomotives, they surely would be stripped for a 
complete overhauling. But, if I ran across rod brasses 
which were only 1/32 in. larger than the pin and the 
pin was in good condition and the brasses were also 
secure in the rods, it would be like throwing good money 
away to replace it. In many cases, one runs across 
motion which does not show any wear and will run out 
another mileage without needing repairs. Why waste 
all the extra expense overhauling it when you know 
you cannot better its condition? 

Mr. Showell’s letter dwelt strongly on renewing 
crown brasses. If your new crown brasses, finished, 
are 2 in. thick, you will probably have some old brasses 
in stock which fit snug in the box and can be rebored, 
maintaining a thickness of 1% in. I cannot see where 
the % in. will throw enough additional weight on the 
new brass to overload it. 

If a careful check was made of your driving springs, 
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under load, I am sure one would easily find more than 
4% in. variation in the contour of the springs. 
A READER. 


Shock absorption 


Mrinpen, La. 
To THE EDITOR: 


When we speak of shock absorption 
Contained in gears and trucks; 
Consider, too, ‘the foreman 
And the various lines he bucks. 
When the peak load falls upon him 
He may bend but never break ; 
There really is no factor 
Gaging punishment he may take. 


He is a living bumping post, 
Imbued with common sense; 
Absorbing shocks without deflection 
Whether plaintiff or defense. 
Making mole-hills out of mountains 
Is the fondest thing he’s of; 
Seems as though he really glories 
In-tackling problems hard to solve. 


Whether given credit due him 

Or it’s absorbed by one above, 
He never seems to give a hoot 
If you praise him—or just shove. 
When you compile percentage columns, 

Do you slight him on your lists, 
When he’s fielding ’round a thousand 

Do you call them all “assists”? 

J. B. SEARLEs. 


Russian tests compare Diesel 
gear and electric locomotives 


Scuenectapy, N. Y. 
To THE EDITOR: 


The Diesel locomotive with gear transmission and 
magnetic clutches, built in Germany for the Russian 
State Railways under the supervision of N. A. Dobro- 
volsky, and described in the May, 1927 issue of Railway 
Mechanical Engineer, was placed in service last March 
and since then has been moving freight between Moscow 
and Kursk, a distance of 331 miles. 

During the first four months of service the crews be- 
came entirely familiar with the operation of the locomo- 
tive, in spite of the peculiarities of speed and tractive 
force control enumerated in the above article. 

In view of the satisfactory results it was decided to 
make a long distance run between Moscow and Baku 
in the Caucasus, a distance of about 3,000 miles, in order 
to test the reliability of the locomotive in heavy con- 
tinuous service, and also to try the results of various 
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alterations made in the locomotive after preliminary tests~ 
in Germany. it was further decided to make these runs 
simultaneously with the Diesel-electric locomotive de- 
scribed in the March, 1925 issue of the Railway 
Mechanical Engineer, as to get comparative results 
between two oil-engine locomotives with practically the 
same Diesel engines, but differing in the transmission. 
* The two locomotives left Moscow on last July 6 and 
7, respectively ; they arrived at Baku on July 14 and 15, 
left Baku for the return trip on July 17 and returned 
to Moscow on July 24. The locomotives were detained 
on their trips for various reasons, mostly for changing 
cars, for inspection of both locomotive and cars, and 
also for the cutting out and in of the dynamometer car 
which was occasionally used on various portions of the 
trips for either one or the other locomotive. As the two 
trains followed each other from two to eight hours apart, 
the coupling in and out of the dynamometer car required 
meeting of trains and caused considerable delay. In 
addition there were made several side trips with the loco- 
motives in order to test them on heavy grades. One 
division between Prokhladnaia and Gudermes was cov- 
ered by the two locomotives over two different lines of 
different length—the longer line had heavy grades. In 
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What about draft gear 
maintenance P 


pe New Haven, Conn. 
TO THE EDITOR: 


In response to your editorial in the November issue, 
entitled “What about draft gears?’ I believe that all 
railroads should make an inspection of draft gears at 
least once every three years and that the date of the. 
inspection should be stenciled on the end sill of each car. 
Furthermore, the A. R. A. should make it mandatory 
for all railroads to inspect the draft gears at stated in- 
tervals. It should also make provision in the rules to 
allow cars to be refused from the owners when this rule 
is not complied with. 

With few exceptions, the average railroad does not 
repair draft gears unless there are visible defects, such as 
broken parts or excessive travel. It is my opinion that 
from 50 to 60 per cent of all broken knuckles, couplers, 
coupler yokes, buffer castings, draft arms, draft lugs, 
center sills and bolsters are caused by defective draft 
gears. No one can estimate the damage done to lading 
because of such a condition. There are also many cases 








Results of comparative tests of the gear 


and the electric transmission locomotives 





























Train tonnage (in 1,000 | Oil consumption Oil in Ib. per Average speed 
tons of 2,000 lb.) ton-miles in lb. 1,000 ton-miles without stop 
Distance locomotive locomotive locomotive locomotive locomotive 
in cr *. ~‘ cr = A . # A 
Division miles No. 2 No. 3 No. 2 No. 3 No. 2 No, 3 No. 2 No. 3 No. 2 No. 3 
SN aia a5 ook sada a Se ieera dssd-a SR 331 850 865 281 286 4,960 4,520 17.7 15.8 18.4 19.0 
DP OR ooo. 6:55 aie daicin wie divieieniese 152 785 852 119 129 2,190 1,770 18.3 13.7 17.4 18.6 
ae OS Ee ee ee ee 325 1,090 950 355 308 4,230 3,640 11.9 11.8 15.6 18.6 
BM BEGMOUPKORMIGORIR nocc ccc cewdiscscscce 367 1,036 971 380 356 5,210 4,860 13.7 13.7 18.6 18.9 
5 Prokhladnaia-Gudermes 112 1,020 ones 114 re 895 ae eeone 7.9 ee 20.5 nae 
6 Prokhladnaia-Gudermes 141 aemieie 1,013 a aaiee 143 er 1,810 iain 12.7 oe 17.4 
7 Gudermes-Derbent ............. 157 1,010 1,105 159 173 1,930 1,960 12.2 11.3 21.8 17.4 
CS AE Siiceoaa esc soon aston 152 1,096 1,118 167 170 2,600 2,220 15.6 13.2 18.3 17.9 
Moscow-Baku (without trips 5 and 6)... 1,484 985 959 1,461 1,422 21,120 18,970 14.4 13.3 18.0 18.6 
DD: IN isis cca emsaiisena ews 152 1,278 1,470 194 224 2,220 2,180 11.5 9.7 13.3 17.4 
ee ee ee. eee re 157 1,322 1,470 208 231 2,320 2,610 10.7 11.3 18.3 16.8 
11 Gudermes-Prokhladnaia ................ 112 1,310 a ene 147 eiibia 1,600 ae 10.9 acne 19.2 — 
12 Gudermes-Prokhladnaia ...............- 141 ee 1,470 eres 207 rr 2,800 re 13.5 cclaid 12.3 
13 Prokhladnaia-Rostovy .........0se.sses0% 367 1,322 1,443 485 530 5,240 4,780 10.8 9.0 17.6 17.9 
ee ree Pr rere 325 1,185 1,300 386 422 5,200 5,220 13.5 12.4 21.6 16.2 
5 RS ay rene ae Cerrar 152 1,185 1,300 180 198 2,090 2,140 11.6 10.8 21.2 18.5 
5G * OO i hiv a eee nce seannacs 331 1,185 1,300 392 430 4,960 4,880 12.7 11.4 18.6 19.0 
Baku-Moscow (without trips 11 and 12).. 1,484 1,242 1,369 1,845 2,035 22,030 21,810 11.9 10.7 18.3 17.6 
WED. din uae dueeena pened scene 2,968 1,113 1,170 3,306 3,465 43,150 40,780 13.1 11.8 18.2 18.1 


Note—Locomotive No. 2 has electric transmission; locomotive No. 3 has magnetic gear transmission. 











the table which is given below the side trips are not in- 
cluded and for proper comparison the distance between 
Prokhladnaia and Gudermes must be excluded from 
the totals. 

Comparing the two Diesel locomotives it can be seen 
that locomotive No. 2 (electric transmission), made a 
total of 3,306 thousand gross ton-miles and consumed 
43,150 lb. of oil, or 13.05 Ib. of oil per 1,000 gross ton- 
miles; locomotive No. 3-(magnetic gear transmission) 
made, with trains of approximately the same tonnage and 
speed, over the same distance and under approximately 
the same weather conditions, 3,455 thousand gross ton- 
miles and consumed 40,780 lb. of oil, or an average of 
11.81 Ib. of oil per 1,000 gross ton-miles. This repre- 
sents a saving of 9.5 per cent in favor of the Diesel 
locomotive with gear transmission, and is in conformity 
with the figures for efficiency obtained from stationary 
tests with the same locomotives, as given in Railway 
Mechanical Engineer for 1925, page 141, and 1927, 
page 273. 

Oil burning steam locomotives in Russia consume with 
similar trains about 80 Ib. of oil per 1,000 gross ton- 
miles, or from six to seven times as much as the Diesel 
engine locomotives. A. LipEtz. 





where cars come out of the shop after receiving heavy 
repairs without having the draft gear lowered for in- 
spection. 

One of the greatest nuisances in the proper main- - 
tenance of draft gears is the man who lowers the pocket 
and finds a broken gear. Having no parts with which 
to repair the gear, he puts in a liner or shim to take up 
the excessive travel. Of course, he does take up the 
travel, but he also covers up the visible evidence of a 
defective gear. How long will the other attachments 
stand this before breaking? What chance has fragile 
lading in a car thus equipped? All railroad men know 
what a “rubber neck” is and all railroad car men usually 
know what causes this condition. What is the price of a 
draft gear part or even a complete gear, as compared 
with the cost of damage done to rolling stock and right 
of way when one of these “rubber necks” lets go in the 
middle of a hundred-car train running at 50 miles an 
hour? 

There is only one way to improve draft gear condi- 
tions and that is to make the owners inspect these gears 
at stated intervals. If this is done, then watch the cost 
of maintenance of freight equipment and damage to 
lading decrease. James McDonnNE_eLL. 








nals, and facing hub liners on locomotive and trailer 
wheel axles, the 90-in. locomotive axle journal turn- 
ing lathe built by the Niles Tool Works Company, 
division of the Niles-Bement-Pond Company, 111 Broad- 
way, New York, is readily adaptable to. receive a wide 
variety of attachments for other operations in connection 
with locomotive wheel sets. 
Among these attachments perhaps the most frequently 
used are devices for the single or double quartering of 
wheels with crank pins 90 deg. apart. When these at- 


I: addition to the primary functions of turning jour- 


Two Niles redesigned lathes for wheel shops 


shows the set-up for wheel sets with right hand leads. 

An exclusive feature of this machine is that the quar- 
tering and pin turning attachment for the tailstock or 
right hand head may be removed to the rear of this 
member, a pad being provided for its reception, which 
gives it the correct location, in conjunction with the left 
hand attachment, for double quartering or pin turning 
of wheels with left hand leads. An adjustment for en- 
gine strokes from 22 in. to 40 in. is provided in this 
mechanism. 

For the quartering or pin turning operation the wheels 

















Fig. 1—Rear view of a Niles machine arranged for both double quartering and crank pin turning of wheel sets with 90-deg. 
crank leads ; 


tachments are furnished, the utility of the machine may 
be further increased by the addition of crank pin turning 
and burnishing attachments, either single or double. 
These consist of revolving crank pin heads of the box 
tool type, each carrying two tools, mounted on special 
bases on the bed. The heads are clamped to the quarter- 
ing spindles from which they receive their rotation and 
lateral adjustment. Burnishing tools with shanks ar- 


ranged to fit the tool slots in the crank pin heads are 
regularly furnished to secure the desired finish after the 
turning operation. 

Fig. 1 shows the rear view of a machine arranged 
for both double quartering and crank pin turning of 
wheel sets with 90 deg. crank leads. 


This illustration 


812 


are centered on the auxiliary centers and supported by 
two vee supports vertically adjustable by a screw and 
worm gearing. Each of these supports carries a slotted 
extension bracket to which the wheels are clamped when 
the correct radial setting has been obtained. This set- 
ting is facilitated by a turnbuckle link, one end of which 
is fastened to the wheel, the other to the bed. 

The increasing adoption of three-cylinder locomotives 
on many railroads has made it necessary to modify the 
machine to accommodate wheel sets from these engines. 
To turn the journals of inside crank axles, a special rest 
with narrow slides may be furnished which is quickly 
interchangeable with the regular journal rest. Power 
feed movements also apply to the special rest. The two 
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journals may be turned at one setting without the neces- 
sity of reversing the wheels in the machine. 

Instead of crank pins 90 deg. apart, three-cylinder en- 
gines have them 120 deg. apart so that the double crank 
pin turning or “quartering” of these wheel sets presents 
another problem. To meet this situation the base of 
tailstock quartering attachment is tilted by a 30 deg. 

















A new design of driver dog is now included in the Niles 
faceplate 


wedge block which is the range of difference between 
cranks with 90 deg. and 120 deg. leads. 

A lipping attachment for returning the outside diam- 
eter and lipping for the tire seat of mounted wheel cen- 
ters can also be applied to these machines. It consists 
of a special rest having considerable transverse travel 
to handle wheel centers from 38 in. up to 72 in. or more 
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turning attachments have also been developed to further 
increase the scope of the machine. 

Fig. 2 shows a front view of the re-design machine ar- 
ranged for journal turning on driving and trailer wheels. 
It has capacity to turn two journals at one setting up to 
22 x ¥% in. long and to face hub liners up to 24 in. in 
diameter. 

To ensure journals true and round, the wheel sets 
are revolved on dead centers, the only rotating member 
being the faceplate which is carried on a large bronze 
bushing. The elimination of gear marks on finished 
journals has been attained by driving the faceplate by a 
belt, the faceplate acting merely in the combined capac- 
ity of a pulley and driving member to rotate the wheels. 
There are no rotating spindles subject to wear and slid- 
ing spindles carrying the centers can be locked in posi- 
tion for greater rigidity. 

The drive is by a 15 hp. motor, either constant or 
variable speed. Mounted on the jackshaft at the rear 
of the machine is a friction clutch and gear box giving, 
when a constant speed motor is employed, four changes 
of faceplate speeds. The speeds are varied from the 
front of the machine by a clutch lever and a selective 
gear shift lever similar to automobile practice. When the 
drive is by a variable speed motor the faceplate speeds 
are increased or decreased electrically. 

The drive from the motor to the jackshaft is through 
a belt 6 in. wide. The motor is mounted on slide rails 
so that the belt may be given the proper tension. From 
the jackshaft to the faceplate a belt 10 in. wide is used, 
the tension being secured automatically by an idler and 
spring. The belt circles about 270 deg. of the faceplate 
circumference. Completely enclosed in the face plate is 
a counterweight adjustable to suit the maximum counter- 
balancing of the heaviest wheel sets. 

A powerful hand brake controlled by a lever con- 
veniently located alongside the operator’s position at the 
faceplate acts directly on the rim of the faceplate for 
stopping it in the most convenient position for putting 
in or taking out wheel sets. 

A new design of driver dog which is in the nature 

















Fig. 2.—Front view of a Niles redesigned machine arranged for journal turning on driving and trailer wheels 


in diameter. It is located near the faceplate and operates 
on one wheel center at a time. Power feed is available. 
the mechanism being connected to the main feed shaft. 
To secure slower speeds for this purpose an extra speed 
reduction is introduced in the face plate drive. 

Crank pin grinding attachments and center crank pin 





of a two jaw chuck has been added to the faceplate. The 
jaws are tightened onto the crankpin and are lined with 
copper to prevent damaging the finish on the pins. For 
trailer wheels and driving wheel sets having no crank 
pins fitted an extension piece is clamped between the 
jaws, this piece projecting through the spokes or pin 
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hole to drive the wheel set. The chuck jaw type of 
driver is optional to the regular driver furnished which 
drives against the spokes of the wheel. 

Both the headstock and tailstock are traversed along 
the bed by power, a 5 hp. motor being used for this 
purpose. Lateral adjustment is necessary for these mem- 
bers to manipulate the wheel sets in and out of the ma- 
chine. Limit switches are provided which automatically 
shut off the power from the traverse motors when the 
heads have reached the limit of their travel. The heads 
are clamped to the bed by powerful eccentric clamps and 
may be clamped from either front or back of machine. 

Feeds to the tool rests are independent and reversible 
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and when an outside journal rest is furnished, a jaw 
clutch is intreduced into the feed shaft to disconnect the 
feeding mechanism of the outside journal rest. The out- 
side journal rest may be swung into position or out of 
the way when not in use, by a pneumatic cylinder. When 
swung out of position it in no way interferes with the 
free movement of the operator and the base to which it 
is fitted on the bed is used as a base for the revolving 
crank pin head when this unit is furnished. 

Outside journals up to 12 in. in diameter by 16 in. 
long may be turned, but only one journal at a time, it 
being necessary to reverse the wheels in the machine to 
turn the other journal. 


Keyless ball bearing drill chuck 


HE Eastern Tube & Tool Company, Inc., 594 
Johnson avenue, Brooklyn, N. Y., has placed on 
the market a chuck which is keyless, self-tight- 

ening and has a continuous grip. It does not depend 
on the operator to tighten it sufficiently to hold the drill. 
It is only necessary to close the chuck by hand. The 
chuck then takes its own grip after the work is started 
and as the drill point goes deeper. If more feed is used 
or a hard spot is struck, increasing the load on the chuck 
in any way, the chuck grip also increases. It is claimed 
that, no matter how tight the chuck grips, it can be re- 
leased by hand by a quick twist of the wrist. Owing 
to the construction of the chuck, there is less slippage, 
which reduces the wear on the drill shank and on 
the jaws. 

The new chuck has been designed for use on electric 
and air drills and can also be used to advantage on flexi- 
ble shaft units. The holding collar at the top of the 
chuck is held by the operator to prevent the electric or 
air drill from turning when opening or closing the chuck. 
It also eliminates certain abuses electric drills are sub- 
ject to, such as using a nail in the ventilating holes to 
prevent the armature from turning. This type of key- 


Ohio, has developed a new No. 3-A turret lathe 
with 3% inch bar capacity. 
The head and bed are cast solid in one piece of semi- 


To Warner & Swasey Company, Cleveland, 

















The new Warner & Swasey 3-A turret lathe, 3%4-in. bar 
capacity 


steel. The casting is uniformly hard, with a smooth bear- 
The ribbing and 


ing surface free from spongy iron. 


Turret lathe with 3'/.1inch bar capacity 


less drill chuck with a holding collar is furnished with 
any thread or taper to fit all the standard makes of elec- 
tric and air drills now on the market. 

















The holding collar at the top has been added to the Ettco 
keyless drill chuck 





weight distribution has been arranged so that maximum 
stiffness is provided without bulk. The same principles 
have been incorporated in the entire design, resulting in 
an easily operated machine for large work. 

The narrow construction of the all-geared head has 
been obtained by the use of a short, hollow spindle and 
short gear shafts. The shafts themselves run on Tim- 
ken adjustable taper roller bearings. The gears run in 
a bath of oil. This type of construction is said to assure 
greater rigidity in the head and the transmission of full 
power from the driving pulley to the spindle. Twelve 
spindle speeds are provided, giving a finely divided 
range of surface speeds for small or large diameters of 
work. Forward and reverse speeds are obtained through 
friction cone clutches, so that all the other speeds are 
through sliding gears. 

Bed ways of vee shape provide accurate alinement for 
both square and hexagon turret carriages. Patented way 
covers of heavy gage pressed steel completely enclose 
and protect these ways under every working condition, 
completely surrounding them, and excluding chips, grit, 
dust and dirt. 

- Warner & Swasey turret lathes with covered ways 
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have now been in successful operation for two years, 
and the claim is made that these way covers have pro- 
vided complete protection to the bed vees and reduced 
wear on this important part to a minimum. Machines 
actually in operation for two years move with unusual 
freedom because of the absence of grit, dirt and dust, 
and the original scraper marks are said to be still visible 
on the vees. 

The side carriage is of the Warner & Swasey type, 
permitting the taking of combined cuts from both tur- 
rets, and assuring proper rigidity for supporting square 
turret tools under heavy feeds. Sixteen longitudinal and 
cross feeds are provided for the side carriage, giving two 
overlapping ranges for hard and soft metal. 

The hexagon turret carriage is provided with a cir- 
cumference binder which clamps the turret rigidly to 
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the saddle. The tools for the hexagon turret are bolted 
from the inside and centered by large projecting bosses, 
resulting in short overhang and rigid tooling. Sixteen 
right and left hand longitudinal feeds are provided for 
the hexagon turret. The power rapid traverse moves 
this turret back and forth. 

The gear trains for both the square and hexagon tur- 
rets are all steel, properly hardened, and are of suffi- 
cient size to make possible extreme feeding pressures, 
especially for drilling. The carriages may be fed inde- 
pendently of each other, thus making it possible to use 
ideal feed under all circumstances. Special attention has 
been given to facility of operation in the No. 3-A, and 
all operating and feed levers are conveniently located. 
The machine is adapted also to chucking work and may 
be furnished with chucking and tooling equipment. 


Godfrey oxygen jet cutting machine 


New York, has introduced into this country the 

Godfrey universal oxygen jet cutting machine 
designed to cut circular, straight or irregular shapers 
automatically. Many of these machines, which were de- 
veloped in England, have been installed in European 
railway shops. 

The machine has been designed to produce accurate 
work and to provide flexibility of control. It is pro- 
vided with a compound traversing main slide and a cross 
slide, with automatic feed screws, which can be operated 


[x Hubar-Jones Corporation, 13 Astor Place, 

















The Godfrey universal automatic oxygen jet cutting machine 


manually as on a milling or slotting machine, enabling 
much work to be done without the use of a template. 
The machine will cut square or oblong holes from 1% 
in. by 1% in. up to 3 ft. by 3 ft. without a template. By 
using the trip actions on each traverse which automa- 
tically stops the cut at the required distance, the cut can 
be exactly duplicated without resetting.. Both traversing 
slides and the rotary attachment on cross slide can be 
worked simultaneously. 

The circular motion on the cross slide enables circular 
holes or blanks to be cut in plates from 1% in. to 36 in., 
in diameter in graduations of 1/32 in. This circular at- 
tachment can be brought into correct position by the 


screw feed on the traversing slides. A removable grad- 
uated bar scaled in 1/32 in. controls the path of the torch 
so that it can be set to the size of hole required without 
the necessity of making any measurement. 

A rotating table can be provided if required, which 
also serves as an adjustable work table that can be moved 

















A few of the shapes that may be cut on the Godfrey oxygen 
jet cutting machine 


to any position relative to the machine, so that discs or 
holes up to 14 ft. in diameter or more can be cut, A 
bed plate is provided to carry the rotating table and keep 
it in exact dlinement with the cutting machine. The 
table will rotate under a load up to eight tons. A man- 
drel fits into the center of the table, whereby collars, 
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cams, etc., can be quickly made. This mandrel is 
equipped to carry a template at the top, enabling irreg- 
ular shapes to be cut. A division plate is arranged be- 
low the table which enables the operator to cut large 
square, hexagon or octagon nuts and other pieces with- 
out a template, also gear wheels, circular saw teeth and 
regularly spaced holes of any shape in any size of disc. 
For simple irregular shapes, templates can be made out 
of plywood. lor complicated shapes each machine is 
equipped with a specially designed automatic attachment, 
together with a special machine for cutting compound 
plywood templates. These two devices greatly enlarge 
the scope of the machine and permit the carrying out of 
commercial designs which would otherwise be imprac- 
ticable. 

The machine is equipped with a specially designed 
high-pressure Godfrey cutting torch which is said to 
overcome the greatest disadvantage heretofore experi- 
enced in the cutting and shaping of metal by oxygen jet 
cutting, i.e., the necessity for subsequent annealing of 
all work so cut owing to the hardening of the metal in a 
zone at the cutting face. The essential feature of the 
torch is that the gases are thoroughly mixed_before ig- 
nition. 

The torch uses dissolved acetylene and will readily 
cut any thickness of steel up to 10 in. in a satisfactory 
manner. It is especially suitable for machine cutting and 
can be adjusted to any angle up to 45 deg. for bevel 
cutting. In addition to the valves for adjusting the 
heating flame, there is a master control lever which will 
cut off the heating and cutting flame simultaneously and 
by simply reversing the lever and relighting the jet, 
work can immediately be resumed without readjustment 
of the gas mixture. All the valves have graduated dials 
so that exact and known adjustments can be made in- 
stantly. Not only the pressure but the volume of the 
heating flame can be adjusted. 

The machine is fitted with a friction type speed reg- 
ulator to give the required variable speeds for various 
thicknesses of metal. The control lever is at the op- 
erator’s hand and the speed can be changed while the 
cut is in progress. The operator can be watching the 
cut and alter the speed when necessary without stopping 
the machine or changing his position. 

All moving parts are fitted with ball bearings and ball 
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thrust washers; this minimizes friction to such an ex- 
tent that a 34-hp. electric motor will operate the ma- 
chine, and insure very steady running without vibration, 
which is of the utmost importance to obtain smooth cuts. 

A locomotive and ship building company of England 
conducted a series of tests to determine to what extent 




















Jointed arm and superimposed template for cutting locomotive 
links 


the cutting flame hardened or damaged the steel. The 
data shown in the following table indicates that there 
were no weakening effects caused by the use of the cut- 
ting flame. 


Per Elong. Per 

Test piece Dia. Area Load sq.in. on 3in, cent 
Normal bar cut by saw.. .798 5 14.1 28.2 -93 31.0 
Cut by oxy-acetlyene... .977 45 21.6 28.8 1.05 35.0 
Cut by oxy-coal gas.... .977 75 21,5 28.67 1.15 38.3 


Test of spring planks under load 


are required in spring planks for the application of 

its four-point support, the Davis Brake Beam Com- 
pany, Pittsburgh, Pa., recently had a test made under the 
direction of Professor L. E. Endsley, consulting engineer, 
Pittsburgh, Pa. The method of making the test and the 
results obtained are given in the following abstract of 
Professor Endsley’s report: 

For the purpose of the test, two pressed steel spring 
planks for 50-ton cars were used. One of them 
had two holes in the center of the webb of the plank 
spaced equal distances from the center of the truck. 
These holes were the standard holes used for supporting 
the Davis Four Point Support. The spring planks were 
pressed out of 3-in. steel. A drawing of the spring 
planks tested is shown. 

The method of testing was to support the spring plank 
at its extreme ends on the bed plate of the testing ma- 
chine. The plank was supported at A A and loaded at 
B B. These supports were one inch wide and extendc.l 


if an effort to determine the effect of two holes that 


across the end of the plank and were 7 ft. 4 in. between 
centers. The load was then applied through two 80-lb. 
rails to the top side of the spring plank webb at two 
points equally distant from the center on supports one 
inch wide and 10 in. long. The distance between these 
points of applying the load was 5 ft.5 in. The deflection 
was taken at the center of the spring plank by a microm- 
eter coming in contact with a wire supported at the ends 
of the plank. Accuracy was obtained by the use of an 
electric bell. Readings were also taken across the two 
holes with a six-inch Berry strain gage, and the maxi- 
mum stretch at the center of the hole and at one inch 
each side of the center was obtained. 

The following table gives the results obtained. Col- 
umn 1 gives the total load at B B. The other columns 
are self-explanatory. The readings taken across the 
centers of the holes with the six-inch Berry strain gage 
showed a stretch of .0006 in., which would be equivalent 
to 3,000 lb. stress if the hole were not there. 

From the results it will be seen that the holes did not 
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weaken the spring plank, as the two tests are almost the 
same. Both planks took the first set at 9,000 Ib. load, 
and both took the first appreciable set at 11,000 Ib. load, 
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and both stood 13,000 Ib. with a little over %4-in. set. 
While the spring plank with the holes stood a little better 
test than without the holes, the two tests are as close as 





Results of the spring plant tests 








Spring plank Spring plank with two holes 
with no holes for Davis four-point support 
Load r A ~ = an “4 
in Deflection, Set, Deflection, Set, 
lb. in. in, in. in. 

1 2 3 4 5 
1,000 .000 .000 -000 -000 
2,000 -050 -000 -044 -000 
3,000 .098 .000 -090 -000 
4,000 144 .000 137 .000 
5,000 192 .000 187 -000 
6, .240 .000 .231 .000 
7,000 -288 .000 .275 -000 
8,000 336 -000 ° .330 000 

0 385 .001 373 002 
10,000 432 -005 -417 005 
11,000 504 -043 -488 041 

H 634 -106 -627 -104 
13,000 -901 .314 .819 -284 





could be expected of two planks made exactly the same, 
either with or without holes in them. A safe conclusion 
is that the holes in the spring plank have no effect upon 
its strength. 


Monarch spot welder 


ren Ohio, developed the spot welding machine 

shown in the illustration with simplicity of con- 
struction and operation as the principal features. The 
main frame is a one-piece casting. The upper conductor 
arm in supported by a fulcrum bracket cast as a part of 
the frame which provides a four-inch fulcrum bearing. 
The lower conductor arm, of two-inch hard drawn cop- 
per, is supported by a pure cast copper slide bracket 
which is movable and adjustable on a one-piece pure 
copper bracket slide four inches wide and one inch thick. 
This slide has a tee-slot machined the full length which 
takes a 5£-in. tee-bolt. The lower bracket may be set 
at any desired position by loosening the nut on the tee- 
bolt. 

Several different combinations of electrode positions 
are provided to simplify welding on a variety of work. 
The lower conductor slide bracket may be moved 20 in. 
on the slide, which permits the use of varying lengths 
of electrode point holders. The upper conductor is held 
in the arm by four clamp bolts while a single clamp bolt 
holds the lower conductor in the slide bracket. The 
point holders are used in a vertical position when set 
in one end of the upper and lower conductors, while by 
reversing the position of these conductors end for end, 
the point holders may be set at any angle up to and 
including 30 deg. 

The current is controlled by a switch located on the 
back of the machine and connected to a foot treadle. In 
operation the treadle has, in effect, three positions: the 
first pressure clamps the work; the second closes the 
circuit and makes the weld while the additional pressure 
on the treadle causes the switch to open the circuit and 
cut off the current while the pressure on the welding 
points still holds the work. This feature allows the weld 
to set thoroughly before the parts are released. The 
foot treadle can be swiveled so that the operator may 
work either in front of or at the side of the machine. 
This welder operates on single phase 60-cycle alternat- 
ing current at 220 or 440 volts. The transformer capac- 
ity is 8 kva. and voltage regulation is provided in eight 


f NHE Monarch Welder Machine Company, War- 


equal steps to care for the variation in voltage require- 
ments for different gages of material as well as to in- 

















Spot welder with adjustable electrodes and electrode arnis 
and three-position treadle control 


crease the welding speed. The machine occupies a floor 
space of 20 in. by 20 in., is 48 in. high and weighs 615 Ib. 





SMOOTH FINISH MACHINING OF LOW CARBON PLAIN AND ALLOY 
STEELS.—This is a reprint of a paper from the Transactions of 
the American Society for Steel Treating which is being dis- 
tributed by the International Nickel Company, New York. It 
is a practical explanation of correct shop practice for obtaining 
a smooth finish on plain and alloy steels by avoiding the critical 
range in volume removal rates which varies for different steels. 
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An industrial tractor for general shop use 


Racine, Wis., has recently placed on the market 

an industrial tractor intended for use in rail- 
road shops and freight terminals. The machine has 
been built compact and low for working in close quar- 
ters. The unit can go through gates and doorways, up 
ramps and on elevators where it would be difficult for a 
larger machine to operate. The machine has great sta- 
bility because of its low center of gravity. It can go 
up steep slopes and under low overhanging obstruc- 


v ‘ NHE J. I. Case Threshing Machine Company, 


tions, as there are no parts projecting up over the 


tractor. 

Not only have the designers made this tractor very 
compact, but they have also designed it so that it can 
turn completely in a radius of 10 ft., which is an im- 
portant feature when working in cramped quarters. 

The tractor is rated at 12 hp. on the drawbar and 20 hp. 
on the belt, with an abundance of surplus power for 
emergencies. Equipped as it is with a belt pulley, it is 
always ready for a belt job as well as a drawbar task. A 
quick-acting, throttling governor regulates the speed of 
the engine to meet any variations in load. 

As much of the work of a tractor is on the floors of 
buildings, platforms, decks, docks, ramps and pave- 
ments, this tractor obtains its traction by the weight on 
the rubber tired wheels. They also have good traction 
on slippery or loose surfaces. 

The weight of the tractor is so divided that approxi- 
mately two-thirds is carried by the rear wheels. These 
are cast hollow so that if desirable they can be filled 
with from 400 lb. to 500 lb. of sand for additional 
traction. 

A comfortable spring-mounted driver’s seat with a 
back rest takes up road shocks. From the seat, the 


driver commands a good view all around: as well as 
straight ahead. 

The bore and stroke of the four-cylinder engine is 
4% in. by 5 in. The maximum speed is 4.23 m.p.h., the 
minimum speed 3.06 m.p.h. and the reverse speed 2.21 
m.p.h. <A gear type oil pump furnishes force feed lubri- 

















The Case industrial tractor 


bation to the connecting rod and camshaft bearings and 
governor parts. The transmission, fan gears and steer- 
ing gear run in an oil bath. A twin disk clutch is used. 
The clutch pulley brake is operated by the clutch lever, 
facilitating gear shifting and serving as a tractor brake 
when the transmission gears are in mesh. 


Wheel truing attachment for surface grinders 


wheels used on its No. 2 surface grinding ma- 
chines is claimed for the radius and angular 
wheel-truing attachment here illustrated, which has been 
placed on the market by the Brown & Sharpe Manu- 


A CCURATE and economical shaping of abrasive 

















The attachment in use shaping a radial contour on the 
periphery of the surface grinder wheel 





facturing Company, located at Providence, R. I. 

With this attachment, both convex and concave out- 
lines having radii varying from zero to 1 in., and face 
angles up to 90 deg., either side of zero, can be formed. 
A number of combinations of radial and angular shapes, 
otherwise difficult to obtain, can also be developed con- 
veniently. The attachment is particularly desirable 
when grinding lamination dies, flat forming tools and 
miscellaneous pieces of material circular or angular 
in form. . 

The attachment uses a diamond tool which is clamped 
in an upright post on a movable slide. The slide is 
graduated for fine adjustment and can be locked in 
position by a clamping screw. A gib and adjusting 
screws provide the means of compensating for wear. 
The slide is carried in a swivel which pivots on a 
hardened steel stud and can be securely clamped in any 
position desired. The base upon which the swivel is 
mounted is graduated to 90 degrees either side 
of zero. 

Convex and concave shapes are secured by clamping 
the slide at the desired radius and swinging the swivel 
through an arc sufficient to develop the full outline. 
Angular faces are obtained by clamping the swivel at 
the desired angle and then passing the slide back and 
forth by a handwheel, the diamond’ tool being held in 
the holder at right angles to the slide. The center line 
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of the abrasive wheel is brought in all cases to the same 
height as that of the diamond tool. 

Two bolts, which pass through the base and fit the 
table tee-slots, serve to hold the attachment on the 
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machine able. A raising block, to which the attachment 
is bolted when a magnetic chuck is used, is available 


—_ desired. The total weight of the attachment is 
lb. 


A triple valve reamer guide 


Md., has placed on the market a sleeve and ex- 

panding adapter for piloting its triple valve 
reamers central with the slide valve bushings. The 
sleeve is bored and internally ground at the top end for 
receiving the pilot extending from the reamer body. 
The opposite end of the sleeve is threaded to receive 
the knurled hand nut and also a tapered seat beginning 
where the threaded portion of the ends are ground. 

Split adapters which have tapered holes to fit the 
tapered seat on the sleeve are provided for the various 
sizes of slide valve bushing holes. Four of these com- 
prise the complete set for the F-J AB-12 reamer. 

For using this device, the knurled nut is first removed 
from the sleeve and the proper size expanding adapter 
is placed over the tapered seat and the nut replaced. 
The entire sleeve and adapter'is then inserted into the 
triple valve and the nut tightened sufficiently against 
the adapter to tighten it firmly in the slide valve bush- 
ing. The opening in the end of the sleeve is now firmly 
centered and ready to receive the reamer pilot. 


hee Foster Johnson Reamer Company, Elkhart, 


Oliver face 


NEW type of face mill grinder which is being 
placed’ on the market by the Oliver Instrument 


Company, Adrian, Michigan, is shown in the ac- 
companying illustration. The machine is adapted for 





‘ 











A new type of milling cutter grinder which utilizes a combi- 
nation of straight and radial grinding’ 





A view showing how the Foster-Johnson triple valve reamer 
guide is applied 


mill grinder 


grinding various other types of milling cutters and form 
tools and for other grinding operations requiring a radial 
motion of the grinding wheel, or a combination of 
straight and radial grinding. The extent of arc is gov- 
erned by the position of two cam plates beneath the 
motor slide and with the plates furnished, the machine 
has a capacity of arcs from 60 deg. to 120 deg. included 
angles, but with special plates, arcs up to 180 deg. may 
be ground. The radius of curvature is determined by 
the distance of the grinding face of the wheel from the 
center of rotation and this can be varied from zero to 
about two inches. These adjustments permit the ma- 
chine to handle any of the modern channeling or profile 
cutters. 

The movement of the wheel carriage along its path 
is actuated by means of a single hand lever, the direction 
of motion from straight to radial or from radial to 
straight, taking place at a predetermined point and with- 
out any other assistance than the movement of the hand 
lever. The wheel carriage is also automatically locked 
against any other movement than the one desired. ‘When 
the grinding wheel carriage is moving in a straight line, 
it is locked against radial travel, and when turning about 
an arc it is locked against longitudinal motion. The 
wheel carriage also changes from longitudinal to radial 
and reverse without shock or assistance 

It is possible to grind a face mill with a different 
clearance on the periphery than that ground on the face 
and this clearance will automatically change while the 
grinding wheel is forming the round corner, so that the 
cutting edge is a smooth and even surface without inter- 
ruption 

The cut shows a substantial pedestal with a spindle 
and bearing at its upper end The spindle has the stand- 
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ard spindle nose adopted by the milling machine manu- 
facturers, and is of a height convenient for mounting 
acutter This bearing has a transverse and longitudinal 
adjustment for cutters up to 18 in. in diameter and six 
inches thick and with the cutter placed in position and 
adjustments made, the spindle bearing is locked The 
cutter merely rotatoes on the spindle to index various 
teeth so that all teeth must be uniformly ground The 
grinding wheel carriage is mounted on a knee having 
vertical adjustment and traverses a slide which is sup- 
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ported in a vertical bearing With the vertical bearing 
locked, the grinding wheel has only a longitudinal mo- 
tion, and with the slide locked in its central position, the 
grinding point of the wheel has a circular motion, about 
the axis of the vertical shaft. 

The motor carriage is traversed by means of a rack 
and pinion actuated by the hand lever, graduated plates 
control the extent of the circular motion and a very 
simple mechanical device automatically performs the 
locking operation. 


A quick-acting hose clamp 


are two of the features of the clamp recently 

placed on the market by the National Clamp Com- 
pany, 16 East Forty-first street, New York. Fig. 1 
shows the clamp open. It consists of a band upon which 
is embossed a series of transverse ridges and depres- 
sions, forming in effect a toothed rack. The screw en- 
gaging with this toothed band is securely mounted on 
a trunnion. 

In applying the clamp, the band is slipped over any 
part of the hose and compressed by hand. This allows 
the screw to swing into the position shown in Fig. 2. 
A few turns with a screwdriver tightens the band. 
The screw, operating as a worm, draws in the band un- 
til it is as tight as desired. This method of tightening 
the band insures complete. contact and equal pressure 
around the entire periphery of the hose. With an ordi- 


G ire of and speed of application or removal 


nary 6-in. screwdriver, it is possible to clamp the hose 
to a pipe so securely that it cannot be blown off. 


The clamp can be used for permanent or temporary 
water, oil, air, gas or steam connections. The clamps 
are made in four sizes. 


~ 

















Fig. 1 shows the clamp in the open position and Fig. 2 in 
the closed position 





Planer type horizontal universal boring machine 


jective of the planer-type horizontal, boring, drill- 
ing and milling machine recently placed on the 
market by the Giddings & Lewis Machine Tool Com- 


Pisiect: with increased capacity is the ob- 

















The right side of the Giddings & Lewis planer type horizontal 
boring, drilling and milling machine showing the operat- 
ing levers and the precision measuring device 


pany, Fond du Lac, Wis. This tool, which is designated 
as No. 45-P, offers the precision of a well built table 
type machine with the range of a floor type machine. 
The standard spindle head with its compact design is 


used in the machine. The feed and transmission unit 
with chrome alloy steel gears and also the ball bearing 
speed box with its twin disc clutch sensitive control, are 
attached to a massive bed. 

The complete machine is made up of three main units 
bolted, dowelled and tongued together. The head, 
column and all the sub units for the speed, feed, etc., 
constitute one unit. The end support and its bed, on 
which it can be moved back and forth and clamped 
in any desired position, is another unit, which is placed 
on the opposite side of the table. The planer bed and 
table placed at right angles to the spindle, comprise the 
third unit. : ; 

The end support, column and their beds are of the 
same general design as the standard No. 45, except 
much larger and considerably heavier. All the features 
of those parts that have proved advantageous on that 
machine have been maintained in the new machine. On 
the end support the guide block always moves up and 
down in unison with the head. 

The table and bed are of extra heavy construction, 
provided with large vee-ways and force feed lubrica- 
tion. It is arranged for hand and power feed and rapid 
traverse in either direction, also with hydraulic clamps 
for clamping the table in any desired position. All are 
conveniently controlled from the natural operating po- 
sition of the machine. A particular advantage claimed 
for this type of machine is that even for long cross 
travel of the table, the table does not overhang its bear- 
ings. It is always supported its full length. 
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The table and head movements can be arranged with 
the G. & L. horizontal boring machine precision meas- 
uring device. The travel of the 5-in. diameter spindle 
is 66 in. The number and range of speeds are 12 and 
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7 to 220 r.p.m., respectively. The maximum distance of 
the spindle above the 168-in. by 52-in. working table is 
64 in. The cross travel of the table is 166 in. A 
25-hp., 1,200 r.p.m. motor is recommended. 


Close quarter superheater grinder 


grinder, with a number of important features 

and advantages, including compactness which 
permits its use in a limited space, has been developed 
and placed on the market by the Sheldon Machine Com- 
pany, 3253 Cottage Grove avenue, Chicago. 

The grinder, known as tool No. T-19, is designed for 
grinding both the ball faced unit joints and the 45-deg. 
seats in superheater headers. It consists of a Sheldon 
5,000-r.p.m. ball bearing pneumatic motor accurately bal- 
anced and of light but compact construction... It is 
equipped with a cam-operated throttle valve, L-type 
handle and Alemite lubrication, including an Alemite 
grease gun. 

Two chucks are included which have been ground and 
designed for the ready application and holding of abra- 
sive cloth segments formed by a special cutting die also 
furnished as a regular part of the equipment. The same 
abrasive cloth is used in both chucks by simply reversing 
the grit side of the abrasive segment when inserting it 
in the chuck. 

The illustrations show a Sheldon superheater grinder 
as used in truing the ball joint on a superheater unit 
and also grinding a header seat. The tool is adaptable 
to use in back shops and also in enginehouses, being 
particularly valuable in the latter, when it is desirable to 


\ PNEUMATICALLY-OPERATED superheater 


repair a leaking unit without disturbing any more of 
the other units than absolutely necessary. 




















Two views showing use of Sheldon close quarter grinder 


All controls operated from radial drill head 


ing machines recently placed on the market by 

the Fosdick Machine Tool Company, Cincinnati, 
Ohio, is that all controls of all movements are operated 
at the head. The power rapid traverse of the head, built 
into the arm, is geared connected and operated from the 
head. The handwheel lever revolves when the power 
traverse is in operation. The power traverse unit is auto- 
matically lubricated. 

The power column clamp is operated from the head 
by a push button. There are no dangling wires from the 
head to the top of the column, as the wires are auto- 
matically wound up on a reel. This unit is also auto- 
matically lubricated. The arm clamp is positively inter- 
locked, making it impossible to elevate or lower the arm 
when the clamp is in position. 

The spindle speeds range from 14 to 1,010 r.p.m., or 
from 20 to 1,406 r.p.m. All of the 36 speed changes 
are in the head with only 17 selective sliding gears op- 
erated with three levers. The gears and bearings are 
automatically lubricated with filtered oil. Eighteen se- 
lective feeds are obtainable with two levers. The range 
of feeds varies from .003 to .125 per revolution including 
pipe tap leads of 8, 11% and 14 threads per inch. A 
safety interlock is provided for the feeds at high speed, 
and also safety feed knockouts at both ends of the spindle. 

The spindle is provided with a depth dial divided into 
even inches. The full travel of the spindle is possible 
without re-adjusting the depth dial setting. The spindle 
is provided with an adjustable spring counterbalance in 


TT: feature of the 5-ft., 6-ft. and 7-ft. radial drill- 


order to balance heavy tools when necessary. The 
spindle is prevented from falling by the safety catch. 
A multiple disc start, stop and reverse friction clutch, 


- 

















The Fosdick heavy duty 6-ft. radial drilling machine 
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provided with a single nut adjustment from outside of 
the case for each friction, is used in the machine. A 
multiple spindle shaft with integral keys as well as the 
tapered roller and ball bearings are used throughout the 
machine. The machine is automatically lubricated 
throughout by a submerged oil pump in the head and 
the oil passes through a Purolator oil filter. 

One constant speed motor drives the spindle, elevates 
the arm and operates the head power traverse. The 
driving motor is furnished by the purchaser. 


A pneumatic screw driver 


N air operated screw driver built on the rotory 

principle has been placed on the market by the 
Buckeye Portable Tool Company, 135 Wayne avenue, 
Dayton, Ohio. Although the driver is characterized by its 
compactness, its diminished size does not detract from 
its driving power, as it is capable of driving a No. 15 
screw 31% in. long into yellow pine filled with pitch 
without previous tap-hole drilling. The maximum di- 
- ameter of the tool is 35 in. 

Balt bearing construction is used throughout the ma- 
chine. The rotory construction eliminates valves and 
: vibration. The four blades of, the rotor are the only 
wearing parts. The gears are of chrome nickel steel 
‘ and the jaw clutch drives directly from the spindle. The 
button throttle control is located at the top of the pistol 











An air operated screw driver 


type handle. The length over all is 10 in., the length 
of the main body 6 in. and the weight 53¢ lb. It is 
furnished complete with a quick change chuck having 
a .625-in. diameter hole with a square end for driving 
collets. In addition to driving screws, the tool can be 
used also for setting nuts and cap set screws. 


Oil driven face grinding 
machine—A correction 


N page 700 in the October issue of the Railway 
Mechanical Engineer appears a description of an 
oil driven face grinding machine manufactured by 
the Diamond Machine Tool Company, Providence, 
R. I., the first paragraph of which describes the face 
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grinder. The second paragraph reads as a continuation 
of the machine described in the preceding paragraph, 
but instead, contains facts pertaining to a surface grind- 
ing machine manufatcured by the same company, de- 
scription of which will appear in a subsequent issue of 
this magazine. 


Chain hoist equipped with anti- 
friction bearings 


HE new Model K Cyclone hoist, manufactured 
by The Chisholm-Moore Manufacturing Com- 
pany, Cleveland, Ohio, is constructed -on the same 
gyrating yoke principle that is to be found in the previous 
model Cyclone hoists. Engineering improvements have 

















The Chisholm-Moore Model K Cyclone chain hoist 


given the new hoist a working efficiency of 90 per cent 
as against 80 per cent for the previous models, and a 
length of life without repairs considerably longer than 
that of the old model. 

Among the changes made ih the hoist was the addition 
of anti-friction bearings at every rotating point. Alto- 
gether, eight ball bearings, four roller bearings and one 
Timken thrust roller bearing.in the lower swivel hook 
help to increase the hoist’s efficiency.. One of the most 
important changes was made in the four eccentric roller 
bearings. In the old models, the rollers in these bearings 
were. loose and had to be carefully fitted into their: cage 
at the time of assembling the hoist. In the new model 
these roller bearings are built in one complete unit which 
does away entirely with the loose rollers. 

A steel alloy was developed to increase the life of the 
lift wheel which is usually one of the first places to show 
signs of wear. 

All parts of the hoist are interchangeable. It is 
possible to assemble all parts into the hoist frame without 
regard to rights or lefts, center punch marks or other 
generally accepted means of matching parts. The entire 
mechanism 1s enclosed in a dust-proof, oil-tight frame. 




















Long runs cut shop work 


The St. Louis-San Francisco reduced its enginehouse expenses 
$85,000 during the first five months of this year as compared with 
the first five months of last year as a result of the lengthening 
of passenger and freight locomotive runs for varying distances— 
from 125 to 500 miles—and the further extension of this practice 
is expected to bring an additional saving of almost $250,000 a 
year. These runs, which are made from St. Louis, Mo., to Okla- 
homa City, Okla., 542 miles, and from Kansas City, Mo., to 
Birmingham, Ala., 635 miles. One test, with a new coal-burn- 
ing freight locomotive was on a run of 2,940 miles without having 
the fires dropped. These long runs are eliminating the need for 
intermediate shop and enginehouse facilities. Forces at the inter- 
mediate terminals at Francis, Okla., Afton and Lawton; New- 
burg, Mo., and Thayer; and Fort Scott, Kans., have been reduced 
because of lack of work. Other intermediate terminals on the 
Frisco’s various divisions are beginning tc experience a reduc- 
tion of work by reason of the performance of new locomotives 
with which the road has been replacing older ones and reduc- 
tions are being made in the shops at Neodesha, Kans., and 
Chaffee, Mo. 


Modifications made to A. R. A. Rule 36 


In accordance with the modification of Paragraph 414, as 
shown in Supplement No. 11 to the Interstate Commerce Com- 
mission Regulations for the Transportation of Explosives and 
Other Dangerous Articles by Freight and Express, Section 3 
of A.R.A. Interchange Rule 36 and Interpretations No. 2 and 6 
thereto, have been modified, as shown in italics, effective Novem- 
ber 1, 1927, to read as follows: 


Placards or certificates missing from cars containing explosives and 
other dangerous articles must be replaced. Placards, commodity cards and 
certificates on empty cars (except special dome placards and the optional 
“Dangerous—Empty” placards as per paragraphs 414 and 1056 of the Inter- 
state Commerce Commission Regulations), must be removed. Application 
or removal of such placards or certificates and also removal of commodity 
cards from empty tank cars, may be charged for an authority of defect 
cards in accordance with Rule 107. 

Interpretations—(2) Q.—Section 3 eg that placards, commodity 
cards and certificates as required by I. C. Regulations for’ loaded cars, 
must be removed when found on empty = when removed by receiving 
line should delivering line furnish its defect card to cover ? 

A.—Yes, except special dome placards and optional “‘Dangerous—Empty” 


PR an as provided in paragraphs 414 and 1056 of the I. C Regu- 
lations. 
(6) Q.—Referring to removal of inflammable placards and caution 


cards from empty tank cars, is it permissible to paint over such placards 
when they cannot be readily removed by scraping or scaking. 

A.—Under circumstances referred to, painting over of such placards is 
considered removal. 

The following interpretation of this rule has been rendered by the 
Arbitration Committee: 

7. Q.—Referring to placards reading ‘‘For export beyond state,” the 
use of which are required by state laws, per Section 5, last paragraph— 
can defect card be required for removal of same from empty cars, in 
interchange? 


A.—No. 


S. P. shopmen return to work 


Striking shopmen of the Southern Pacific of Mexico at 
Empalme, Sonora, returned to work on October 31 following a 
decision of the recently formed Board of Conciliation and 
Arbitration which declared the strike to be illegal inasmuch as 
the employees failed to give the labor board a 10-day advance 
notice of their actien. As a compromise the labor board re- 
quested that all men be returned to their work, allowing the 
road to put into effect an earlier request for a five-day week of 
40 hours during seasons of slack business. The immediate cause 


of the strike, which took place while the request for a five- 
day week was pending, was the discharge of a machinist for in- 
subordination, other employees in the shops joining in a general 





823 





sympathetic strike. The five-day week request was submitted to 
the Board of Conciliation and Arbitration, as provided under 
the. Mexican: Constitution of 1917, only after conferences of labor 
committees with the general manager had failed to bring about 


an agreement. A recent disagreement over the interpretation of 
a clause in the working agreement between the Southern Pacific 
and its trainmen and enginemen has been decided by the labor 
board, in favor of the railway, the employees abiding by that 
decision. 


A. R. A. tests inspected at Purdue 


Two hundred and eighty-two representatives of 64 railroads 
and 53 other companies, attended the general inspection of the 
test laboratories in which the A. R: A. power brake and draft 
gear investigations are being conducted at Purdue University, 
Lafayette, Ind, on November 11. Many of the foremost 
authorities in the country on power brake and draft gear design, 
construction and maintenance were in attendance. The present 
status of the power brake investigation is as follows: Tests 
have been completed on the standard Westinghouse type K brake 








Running a demonstration test on the A.R.A. drop test 
machine at Purdue University, November 11 


equipment and on the equipment submitted by the Automatic 
Straight Air Brake Company, designed to meet tentative speci- 
fications and requirements for power brakes for freight cars set 
up by the Interstate Commerce Commission. Tests are now being 
conducted on equipment designed for this service but not recom- 
mended by the Westinghouse Air Brake Company. 

Unofficial tests of the Westinghouse standard 6-ET equipment 
and the new FC-5 freight car equipment were conducted at 
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Purdue on November 11 under the supervision of H. A, Johnson, 
director of research. For the purpose of demonstration, a num- 
ber of endurance tests were also run the same day on a Westing- 
house type D-4 draft gear and a National gear, both of which 
were obsolete types. These tests were made on the A. R. A. 
drop test machine, a description of which has been published 
previously in these columns. 


Meetings and Conventions 


The next meeting of the Pacific Railway Club will be held on 
Dec. 10, 1927, at Sacramento, Cal., when.a paper will be read on 
Advancement and advantages of high boiler pressures, by William 
G. Tawse. 


Division VI—Purchases and Stores American Railway Asso- 
ciation will meet at Atlantic City on June 13, 14 and 15, corre- 
sponding to the first three days of the meeting of the Mechanical 
Division and the opening of the big exhibit. 


The next meeting of the Car Foremen’s Association of Chicago 
will be held on Dec. 12, 1927, at the Great Northern Hotel when 
a paper will be read on Repair shop methods and facilities to 
produce maximum efficiency, by W. S. Dunharn, superintendent 
car department, Chicago & North Western. 


Chicago Car Foremen elect officers 


At the regular annual meeting of the Car Foremen’s Associa- 
tion of Chicago held at the Morrison Hotel Monday, October 10, 
the following officers were elected for the year 1927-1928 period: 
President, E. H. Meckstroth, general car foreman of the Balti- 
more & Ohio and Baltimore & Ohio Chicago Terminal, Chicago; 
first vice-president, L. S. Barr, mechanical superintendent, Live 
Poultry Transit Company, Chicago; second vice-president, F. J. 
Swanson, general car foreman, Chicago, Milwaukee & St. Paul, 
Chicago. H. A. Simms, mechanical superintendent of the 
American Railway Express Company, Chicago, was re-elected 
treasurer and Aaron Kline, 626 N. Pine avenue, Chicago, was 
re-elected secretary. 





Purdue University to hold welding conference 


The third annual conference on the use of electric, thermit 
and oxy-acetylene welding as applied to manufacturing opera- 
tions, is to be held at Purdue University, Lafayette, Ind., 
December 13, 14 and 15, under the joint direction of the Engi- 
neering Extension Department and the Department of Practical 
Mechanics, with the School of Chemical Engineering and the 
manufacturers of welding equipment co-operating. The program 
for this conference will include talks on welded joints in 
structural work; uses of welding in manufacturing operations; 
latest developments in thermit welding; welded joints as a 
mechanical and structural detail; theory and practice of gas 
cutting; resistance welding and its application to welding thin 
plates; replacing castings by means of welded frames; pipe weld- 
ing; welding rods, etc. The exhibits and demonstrations will be 
unusually complete. 


Mechanical Division convention and exhibit at 
Atlantic City 


At a joint meeting of the General Committee of the Mechanical 
Division, American Railway Association, and the Executive Com- 
mittee of the Railway Supply Manufacturers’ Association at 
New York, November 16, arrangernents were made to hold the 
1928 convention and exhibit at Young’s Million Dollar Pier, 
Atlantic City, N. J. Arrangements for the proper housing of 
the convention and exhibit include the erection of a substantial 
building on the ocean side of the boardwalk adjoining the pier, 
which will be accessible both from the boardwalk and the fier. 
This building will provide approximately 50,000 sq. ft. of addi- 
tional floor space. 

An increased demand for space for motor bus and truck ex- 
hibits is already indicated, and it is understood that inquiries are 
being received from a number of other companies not previously 
exhibiting. 

The original dates for the convention, namely, June 13 to 20, 
decided upon at a joint meeting of the executive bodies of the 
two associations during the last Mechanical Division convention 
at Montreal, will be adhered to. 
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The following list gives names of secretaries, dates of next or regular 
y~ ig and places of meeting of mechanical associations and railroad 
clubs, 


Arr-Brake AssocraTion.—T. L. Burton, 165 Broadway, New York. 
AMERICAN RAILROAD MASTER TINNERS’, CoPPERSMITHS’ AND PIPEFITTERS’ 
Association.—C, Borcherdt, 202 North Hamlin Ave., Chicago. 
AMERICAN Ratuway Association Drviston. V.—MegcuanicaL.—V. R. 
Hawthorne, 431 South Dearborn St., Chicago. Next meeting June 

13 to 20, 1928, inclusive, Atlantic City, N. J. 
oe V.—EguipMENT Partntinc Section.—V. R. Hawthorne, 
icago. 
Division VI.—PurcuHases AnD Stores.—W. J. Farrell, 30 Vesey 
St., New York. 

American Rattway Toot Foremen’s Assocration.—G. G, Macina, 11402 
Calumet Ave., Chicago. Annual convention Hotel Sherman, Chicago, 
August 29-31, 1928, 

AMERICAN Society OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, Marion B. Richard- 
son, associate editor, Ratlway Mechanical Engineer, 30 Church St., 
New York. ; 

AMERICAN SocreTy For STEEL TREATING.—W. H. Eiseman, 4600 Prospect 
Ave., Cleveland, Ohio. . 

AMERICAN Society For TESTING MatTeriats.—C, L. Warwick. 1315 Spruce 
St., Philadelphia, Pa. 

AMERICAN WELDING SociEty.—Miss M. M. Kelly, 29 West Thirty-ninth 

t., New York. 

ASSOCIATION OF Rattway ELectricaL ENGINEERS.—Joseph A. Andrucetti, 

C. & N. W., Room 411, C. & N. W. Station, Chicago, IIl. 


BIRMINGHAM Car FoREMEN AND Car Inspectors’ AssocraTIon.—Maynard 
Rodgers, secretary, care . C. A., Birmingham, Ala. Meeting 
second Monday in each month at Birmingham Y. M. C. A. building. 

Canapian Rattway Crus.—C. R. Crook, 129 Charon St., Montreal, Que. 
a meetings, second Tuesday in each month, except June, July 
and August, at Windsor Hotel, Montreal, Que. 

Car ForEMEN’s AssociaTION OF Cuicaco.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Regular meeting second Monday in each month, except 
June, July and August. Great Northern Hotel, Chicago. 

Car FoREMEN’s AssociIATION oF St. Lours.—R,. E. Giger, 721 North 23rd 
St., E. St. Louis, Ill. Regular meeting first Tuesday in each month, 
except June, July and August. 

Car FoREMEN’s CLus oF Los ANGELES.—J. W. Krause, 514 East Eighth 
St., Los Angeles, Cal. Meeting second Friday of each month in the 
Pacific Electric Club building, Los Angeles, Cal. 

Centrat Raitway Cius.—H. D. Vought, 26 Cortlandt St., New York. 
Regular meetings second Thursday each month, except June, July 
and August, at Hotel Statler, Buffalo. 

Cuter INTERCHANGE Car INSPECTORS’ AND CaR FoREMEN’S ASSOCIATION.— 
(See Railway Car Department Officers’ Association.) 


CincInnaTr Rattway Cius.—D. R. Boyd, 330 Beekman St., Cincinnati. 
Regular meeting second Tuesday, February, May, September and 
November. 

CLEVELAND Rattway Crius.—F. L. Frericks, 14416 Adler Ave., Cleveland, 
Ohio. Meetings first Monday each month, except July, August and 
a, at Hotel Hollenden, East Sixth and Superior Ave., Cleve- 
and, 

INTERNATIONAL RatLRoaD Master BLAcKSMITHS’ AsSOCIATION.—W. J. 
Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. Next 
meeting Hotel Sherman, Chicago, August 21-23, 1928. 

INTERNATIONAL Rattway FueEt Association.—L, G. Plant, Railway Ex- 
change, 80 E. Jackson Boulevard, Chicago. Next meeting Chicago, 
May 7-11, 1928. . 

INTERNATIONAL RAILWAY GENERAL ForREMEN’s AssociaTion.—William Hall, 
1061 W. Wabash Ave., Winona, Minn. Annual’ convention Hotel 
Sherman, Chicago, September 4-7, 1928. 

Lourstana Car DEPARTMENT ASSOCIATION.—L. Brownlee, New Orleans, La. 
Meetings third Thursday in each month. 

Master BorteRMAKERS’ AssociaTion.—Harry D. Vought, 26 Cortlandt St., 

New York. Annual meeting Cleveland, Ohio, May 22-25. 

New Encranp Rartroap Crus.—W. E. Cade, Jr., 683 Atlantic Ave., 
Boston, Mass. Regular meeting second Tuesday in each month, ex- 
cepting June, July, August and September, Copley-Plaza Hotel, 
Boston. Next meeting December 13. Paper on freight classification 
~— will be presented by George Hermauer, president, Boston & 

aine, ; 

New Yorx Ratrtroap Crus.—H. D. Vought, 26 Cortlandt St., New York. 
Meetings third Friday in each month, except June, July and August, 
at 29 West Thirty-ninth St., New York. Next meeting December 16. 
Annual dinner. ‘ 

Pactric Rattway Crus.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
Regular meetings, second Thursday of each month in San Francisco 
and Oakland, Cal., alternately. 2 


Rattway Car DepaRTMENT OrFicers’ AssociaTion.—A. S. Sternberg, Belt 
railway, Clearing Station, Chicago. 

Ratuway Cup oF GREENVILLE.—Paul A. Minnis, Bessemer & Lake Erie, 
Greenvile, Pa. Meeting last Friday of each month, except June, 
July and August. 

Rattway Crus oF PittssurcH.—J. D. Conway, 515 Grandview Ave., 
Pittsburgh, Pa, Regular meeting fourth Thursday in month, except 
June, July and August. Fort Pitt Hotel, Pittsburgh, Pa. 


St. Louis Rattway Cius.—B. W. Frauenthal, M. P. O. Drawer 24, St. 
Louis, Mo. Regular meetings, second Friday in each month, except 
June, July and August. 


SouTHERN AND SOUTHWESTERN Rattway Cius.—A. T. Miller, P. O. Box 
1205, Atlanta, Ga. Regular meeting third Thursday in January, 
March, May, July, September and November. Annual meeting third 
Thursday in November, Ansley Hotel, Atlanta, Ga. 


Texas Car ForeMen’s Assocration.—A. I. Parish, 106 West Front St., 
Fort Worth, Tex. Regular meetings first Tuesday in each month. 
Terminal Hotel bldg., Fort Worth, Tex. 


TRAVELING ENGINEERS’ AssoctaTIon.—W. O. Thompsou, i177 East Ninety- 
eighth St., Cleveland, Ohio. Annual meeting Hotel Sherman, Chicago, 
October, 1928. 


WestTERN Rattway Cius.—W. J. Dickinson, 189 West Madison St., Chi- 
cago. Regular meetings, third Monday in each month, except June, 
- and August. Next meeting December 13, at Hotel Sherman. 
dies night. Dinner and dance. 
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Supply Trade Notes 











John R. Mitchell, representative of W. H. Miner, Inc., Chicago, 
died in that city on November 7. 


The Waugh Equipment Company has removed its New York 
City office from 100 East Forty-second street to 420 Lexington 
avenue. 


Russell Wallace, vice-president of Crerar, Adams & Co. 
Chicago, has been elected president to succeed E. F. Sheperd, 
deceased. 


The Harnischfeger Corporation, Milwaukee, Wis., has opened 
a branch office at 194 Boylston street, Boston, Mass. E. J. 
Calder is district manager. 


The Baldwin Locomotive Works and the Standard Steel Works 
Company have removed their St. Louis, Mo., offices from the 
Boatmen’s Bank building to the Telephone building, 1010 Pine 
street. 


E. N. Stevens, representative of the Imperial Brass Manufac- 
turing Company, Chicago, has resigned to become assistant sales 
manager of the Welding Division of the Bastian-Blessing Com- 
pany, Chicago. 


The Morton Manufacturing Company, Chicago, has appointed 
Mitsui Bussan Kaisha, Limited, Tokyo, Japan, its representative 
for the far east, the territory including the Japanese Empire and 
Manchuria, China. 


Jack L. Jacobson has been appointed representative in the 
New York territory of the Reading Iron Company, Reading, 
Pa. He wili assist H. S. Carland, district sales representative 
at New York. Mr. Jacobson was formerly associated with the 
Barrett Company, of Chicago, III. 


John W. Faessler, president of the Faessler Manufacturing 
Company, and well known to the boiler making fraternity 
through long association with its members, died recently at 
Moberly, Mo. The concern, of which Mr. Faessler was the 
head, was founded by his father. Mr. Faessler entered the 
works when but ten years of age. His father died in 1899, and 
in 1900 the business was incorporated and he was elected presi- 
dent while still only 22 years of age. In line with his plans for 
expansion of the business a new plant was under construction at 
the time of his death. 


Norman Spear Lawrence, vice-president and director of sales 
of the Whiting Corporation, Harvey, IIl., died on October 26 
after a brief attack of pneumonia. Mr. Lawrence was born on 
May 9, 1882, at Chi- 
cago, and was educated 
in the schools of his 
native city. He gradu- 
ated from Cornell Uni- 
versity in the class of 
1904 as a _ mechanical 
engineer, and_ shortly 
after entered the employ 
of Whiting Corporation, 
as an estimator, becom- 
ing successively chief 
estimator, assistant sales 
manager, vice-president 
and director of sales. 
During the past few 
years Mr. Lawrence 
was also president of 
the Swenson Evaporator 
Company, a subsidiary 
of Whiting Corporation. 





N. S. Lawrence 


Frank K. Tutt, vicé-president of the Hanna Stoker Company, 
Cincinnati, Ohio, with headquarters at St. Louis, Mo., has re- 
signed to become special representative of the Bird-Archer Com- 
pany with headquarters at Chicago. He was born on December 
30, 1876, at Lexington, Mo., and entered railway service in 
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August, 1891, with the Missouri Pacific. Later he was associated 
with the Southern, the St. Louis-San Francisco, the Denver & 
Rio Grande Western. the Missouri Pacific and the Missouri- 
Kansas-Texas. In February, 1924, he resigned from the latter 
road as mechanical superintendent to become a representative of 
the Hanna Stoker Company and in the following year was ap- 
pointed sales manager and later vice-president which position 
he has held until his recent appointment. 


Melvin J. Evans, who has been appointed sales manager for 
the Whiting Corporation, Harvey, Ill. graduated from the 
University of Wisconsin in 1913 and in the same year became a 
special apprentice in the 
mechanical department 
of the Atchison, Topeka 
& Santa Fe. Later he 
was employed in the 
mechanical assembly and 
boiler shops and _ the 
enginehouse and _ in 
other capacities. Dur- 
ing the war he served as 
a lieutenant in the 
ordnance department 
and at the close of the 
war returned to private 
life as assistant to the 
vice-president of the 
Doehler Die Castings 
Company, Brooklyn, 
N. Y.,  vhich position 
he held for three years. 
(He then became works 
manager of the Chicago 
plant of Templeton, 
Kenly & Co., Ltd., and after three years entered the employ of 
the Republic Flow Meters Company, Chicago, as sales manager, 
which position he held until his recent appointment. 


M. J. Evans 


Frederick F. Fitzpatrick, president of the American Locomo- 
tive Company, with headquarters at New York, died suddenly at 
his home at Larchmont, N. Y., on November 16, from an attack 
of heart disease. Mr. 
Fitzpatrick was born 
near Peterborough, On- 
tario, on June 9, 1866. 
He attended St. Joseph’s 
Academy at Chillicothe, 
Mo., and started his 
career as a _ telegraph 
operator. He soon gave 
this up, however, to be- 
come a salesman of the 
Railway  Steel-Spring 
Company. In 1898, he 
was appointed St. Louis 
representative of ‘the 
Charles Scott Spring 
Company which was 
merged with the Rail- 
way Steel-Spring Com- 
Dany upon its organiza- 
tion in 1902. In 1905, 
three years after the 
formation of the present 
Railway Steel-Spring Company, he was made general agent, 
with headquarters at New York. He served in this capacity 
until he was elected vice-president in charge of sales in 1907. 
Three years later, in 1910, he was elected president and con- 
tinued in charge of the affairs of this company until 1926. He 
then succeeded W. H. Woodin as president of the consolidated 
companies after the Railway Steel-Spring Company had been 
amalgamated with the American Locomotive Company, Mr. 
Woodin becoming chairman of the board. 

At the time of his death Mr. Fitzpatrick was also chairman 
of the board of the Railway Steel-Spring Company, and presi- 
dent of the Montreal Locomotive Works, the Canadian Steel 
Tire & Wheel Company, the American Locomotive Sales Cor- 
poration, and the Richmond Locomotive Works. He also held 
directorships in the American Brake Shoe & Foundry Company, 
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the American Car & Foundry Company, the American Car & 
Foundry Securities Company, the Emigrant Industrial Savings 
Bank, the Safety Car Heating & Lighting Company, the Sea- 
board National Bank, U. S. Life Insurance Company, and the 
Superheater. Company. _He was active in the affairs of the 
Railway Business Association and was serving as a vice-presi- 
dent of that organization at the time of his death. 


Manning, Maxwell & Moore, Inc. organizes 
subsidiaries 


Manning, Maxwell & Moore, Inc., New York, for the better 
handling of its business, effective as of October 1, 1927, has 
organized two operating companies under the laws of Delaware 
called respectively the 
Consolidated - Ashcroft- 
Hancock Company, Inc., 
aud the Shaw Crane- 
Putnam Machine Com- 
pany, Inc. These new 
operating companies 
were formed to take 
care of the expanding 
engineering and manu- 
facturing interests of 
Manning, Maxwell & 
Moore, Inc., which 
owns 100 per cent stock 
of both the new cor- 
porations. 

The Bridgeport and 
Boston plants of Man- 
ning, Maxwell & Moore, 
Inc., consisting of the 
Hancock Inspirator 
Company and the Hay- 
den & Derby Manufac- 
turing Company, Boston, Mass., and the Ashcroft Manufacturing 
Company and the Consolidated Safety Valve Company, Bridge- 
port, Conn., and the sales force marketing the products of these 
plants will make up the Consolidated-Ashcroft-Hancock Com- 
pany, Inc. The operations of this company will include the de- 
velopment of new devices for power plants, steam locomotives 
and marine service, as well as the sale and manufacture of the 
present extensive line of steam specialties. 

The Shaw Crane-Putnam Machine Company, Inc., takes over 
the Shaw Electric Crane Company, Muskegon, Mich.; the Put- 
nam Machine Company, Fitchburg, Mass., and the sales activities 
pertaining to them. The operations of this company will in- 
clude the engineering development of new mechanical machines 
and devices, as well as the manufacture and sale of the present 
line of electric traveling cranes, heavy machine tools for industrial 
and railroad service, and special production machinery. 

The supplies department and the Chicago machinery branch 
office of Manning, Maxwell & Moore, Inc., operate as formerly. 

This arrangement has been made after long consideration of 
the diverse and unrelated parts of the business of Manning, 
Maxwell & Moore, Inc., and is intended to co-ordinate the several 
parts af the business more adequately. 

The officers of Manning, Maxweil & Moore, Inc., are: C. A. 
Moore, Jr., president; H. D, Carlton, E. M. Moore, F. J. 
Baumis and J. D. Nicklis, vice-presidents; F. W. Knowles, con- 
troller, and F. M. Kreiner, secretary and treasurer. 

The officers of the Shaw Crane-Putnam Machine Company, 
Inc., are: C. A. Moore, Jr., chairman board of directors; F. J. 
Baumis, president; F. WW. Knowles, vice-president and controller ; 
F. M. Kreiner secretary and treasurer; E. L. Fickett, assistant to 
president. 

The officers of the Consolidated-Ashcroft-Hancock Company, 
Inc., are: C. A. Moore, Jr., chairman board of directors; H. D. 
Carlton, president; W. H. Williston, vice-president; C. H. 
Graesser, vice-president; F. M. Kreiner, secretary and treasurer ; 
F. W. Knowles, controller. 

All companies have headquarters at 100 East Forty-second 
street, New York. The oldest unit, the Putnam Machine Com- 
pany, started business in 1836; the Ashcroft Manufacturing 
Company in 1852; Manning, Maxwell & Moore in 1873 and the 
Hancock Inspirator Company in 1877. 
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General 


F W. Hankins, chief of motive power of the Pennsylvania, 
with headquarters at Philadelphia, Pa., has been appointed to a 
similar position on the Long Island, with the same headquarters. 


F. H. Murray, master mechanic of the Western district of the 


‘Erie, at Cleveland, Ohio, has been appointed mechanical super- 


intendent with headquarters at Hornell, N. Y., succeeding Mr. 
James. 


Master Mechanics and Road Foremen 


GrorcE C, Jones, who has been appointed master mechanic of 
the Atlantic Coast Line, with headquarters at Jacksonville, Fla., 
was born on August 2, 1874, at Fayetteville, N. C. He attended 
the Donaldson Academy 
at Fayettevilie, and in 
April, 1890, entered the 
shops of the Cape Fear 
& Yadkin Valley Rail- 
way at Fayetteville. 
He served as a fireman 
and was promoted to 
locomotive engineer in 
1896. When the Cape 
Fear & Yadkin Valley 
Railway was absorbed 
by the Atlantic Coast 
Line in 1898, Mr. Jones 
was transferred to 
Florence, S. C., and 
from April 14, 1899, un- 
til December 20, 1909, 
his run was over the 
Columbia and Charles- 
ton districts. On the 
latter date he was pro- 
moted to road foreman 
of engines, and in 1920 he was appointed general road fore- 
man. He was general road foreman at the time of his recent 
promotion to master mechanic at Jacksonville. 





G. C. Jones 


Shop and Enginehouse 


A. D. HALeEy, roundhouse foreman of the Illinois Central, has 
been appointed general foreman, with headquarters at McComb, 
Miss. 


Norsert J. FREIERT, passenger car foreman of the Erie, with 
headquarters at Buffalo, N. Y., has been appointed shop super- 
intendent, with headquarters at North Hawthorne, N. J., succeed- 
ing John T. Munroe, retired. Mr. Freiert was born on Septem- 
ber 2, 1893, at Buffalo, N. Y. He received an elementary school 
education, and, in May, 1912, entered the employ of the Erie as a 
draftsman. In October, 1918, he became passenger car truck 
foreman. 


Car Department 


I. G. BurKE has been appointed general coach shop foreman 
of the Denver & Rio Grande Western, with headquarters at 
Denver, Colo. 


Purchases and Stores 


M. E. Batuie, division storekeeper of the Missouri Pacific at 
Kansas City, Mo., has been promoted to district storekeeper, 
».*th headquarters at St. Louis, Mo., succeeding E. A. Porter. 


Watter C. Oxe, chief clerk to the division storekeeper on the 
Michigan Central, with headquarters at St. Thomas, Ont., has 
been appointed division storekeeper at that point succeeding F. 
V. Tenkonohy, who has been transferred to West Detroit, Mich. 
































